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INTRODUCTORY 


On September 10, the first comprehensive official 
statement on postwar reemployment appeared in the 
public press in a report made by War Mobilization 
Director Byrnes. This statement gives even more 
point to the proposals offered in the following pages, 
in that the major unemployment problems soon to 
; oufront the nation seemed to be given short shrift. 
ityfmm Director Byrnes asserted that only the “fears of timid 
SM people” stand in the way of continued employment 
ila *' the present high levels and that “the present na- 
tional income” should be maintained. 


‘Address of the retiring vice-president and chairman 
of Section L of the American Association for the Ad- 
vancement of Seience (1943). The views expressed in this 
address are those of the author and do not necessarily 
Tepresent the views of his institution. 


FULL EMPLOYMENT AFTER THE WAR: HOW TO 
ACHIEVE IT AND MAINTAIN IT° 


By Dr. JOSEPH MAYER 
BROOKINGS INSTITUTION, WASHINGTON, D. C. 


At about the same time the public was advised that 
one million soldiers and four million war workers will 


lose their jobs soon after X-day, the day the Nazis are 


defeated. Putting millions of breadwinners back to 
work in peacetime occupations on short notice will be 
no mean job. 

Furthermore, our present war-level national income 
of 160 billions can not be maintained after the war 
without an enormous monetary inflation which nobody 
wants. Going back to the 40-hour week and returning 
millions of youngsters, housewives and oldsters to 
school, housework and retirement will of themselves 
reduce the present national income very considerably. 
The proper postwar employment and income outlook 


‘should not be in terms of wartime over-employment 


and consequent over-production, but in terms of what 
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may be regarded as normal under high peactime 
levels. 

High-level or “full” employment—a new objective 
which the American people insist on achieving and 
maintaining after the present war—presents two main 
aspects. One has to do with the immediate employ- 
ment problems of demobilization of armed forces and 
reconversion of war industries. The other, no less 
important, has to do with what lies beyond the transi- 
tion from war to peace, with problems surrounding 
the reasonable maintenance of high-level postwar em- 
ployment once that has been achieved. The seven- 
point program herein proposed covers both these 
aspects. 


RECONVERSION AND DEMOBILIZATION 


First: It is proposed that the nation adopt a co- 
ordinated employment plan through the establishment 
of a Reconstruction Employment Commission. This 
proposal does not refer to committees of Congress or 
to an executive board or to a voluntary agency, no 
matter how active or well-intentioned. It is urged 
rather : 

_ (a) That proper implementation and powers be 
provided through Congressional action after which 
the commission be set up by the President. 

(b) That the enabling legislation definitely arrange 
for the non-partisan representation and the active 
participation of business, labor, agriculture and the 
public. 

(c) That, to begin with, the commission study and 
report to the President, Congress and the people on 
various plans under way to achieve and maintain 
postwar employment. 

(d) That from time to time the commisison and its 
various official representatives make recommendations 
for the more effective carrying out of such plans. 

(e) That, for the execution of the eommission’s 
own plans, existing government and private agencies 
be relied upon for the most part except as new agen- 
cies become clearly necessary. 

(f) That the commission as such cease to function 
a year after the close of the war in Europe and in 


Asia. 


There are a number of reasons why coordinated 
planning for postwar employment has come to be 
regarded as necessary by the great majority of our 
people. What happened after the last war is still 
keenly remembered. The feeling is that the mass 
unemployment of the early twenties and especially 
of the thirties must not occur again. -Coupled with 
this feeling is the realization that present difficulties 
are of a much greater magnitude than during the last 
war. More extensive employment dislocations than 
ever before in our history have already occurred. 
Sooner or later millions of members of the armed 
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forces and employees of war industries and gover, 
ment agencies will need to be shifted to Peaceting 
employment. Specifications of the new jobs anq of 
the skills of the millions to be shifted should be ready 
It is generally understood that private industry a 
not do that job alone. At the same time, existing wap 
agencies should not be relied upon too heavily. Th¢, 
foeus must continue to be on winning the war. Unde 
these circumstances, all important groups in th 
United States approve of business, labor, agriculty, 
and government acting together. With such join 
effort, rich and poor, Democrats and Republicans 
all have faith that the task of providing the necessary 
postwar jobs can be accomplished. At least, currey 
polls of public opinion indicate as much. 

To carry out this task, some such official agency 4 
here proposed is urgently needed. It should be care. 
fully organized. The number of representatives 
manner of appointment, terms of office, ete., should 
be clearly set forth. An adequate staff and prope 
liaison with government departments and agencies 


should be provided. The methods of reporting to the : 


people should be particularly stressed, such as brief 
popular statements, radio talks, and the like, to the 
end that an informed and alert public opinion may be 
counted on to support the commission’s efforts in 
accordance with sound democratic principles. Above 
all, the powers granted the commission should be ade. 
quate to the task of providing a democratic frame. 
work within which American government and private 
enterprise may cooperate most effectively to main- 
tain high-level employment in postwar years. 
Second: It is proposed that the Reconstruction 
Employment Commission be set up at once, and, since 
reconversion has already begun, that it undertake 
among its first jobs a study of and report on ways 
and means of effectively handling two immediate prob- 
lems. One, the re-employment of war workers throws 
out of jobs as industry accelerates its reconversion 
from war to peace; the other, the temporary mait- 
tenance, through unemployment insurance and other- 
wise, of those who remain for a time without work. 
Much is heard these days about proper legislative 
provisions to cover temporary maintenance, but the 
more important problem of re-employment of wat 
workers has hardly been touched in existing or col- 
templated legislation. 
Important reconversion employment problems 
rounding the termination of war contracts, the dis 
position and transformation of war plants, and like 
problems, are by no means solved with the turnin 
over of such activities to war agencies. In fact, the 
huge problem of speedily and efficiently finding nev 
jobs for many millions of displaced war workers 's 
not thus being solved at all. 
It has taken at least two years to mobilize ov 
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onomy for war, and that undertaking is still in 
War Mobilization Director Byrnes must 
wutinue to keep his eyes focused on war mobiliza- 

‘ion. Manpower Commissioner MeNutt must con- 
‘inne to be concerned primarily with providing man- 
wer for the needs of war. Neither official can 
§ .onsistently look in two directions at once. The more 
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Under ‘wmediate need—to win the .war—will necessarily 
i 2 have precedence and postwar needs will continue to 
ming be neglected unless some special agency has the sole 
“a responsibility for looking after them. Furthermore, 
- it is anticipated that the Nazis will be defeated in a 
i, few short months. When that time comes, reconver- 
ie sion activities will hit the nation like an avalanche, 
even though we continue to fight a major war in the 

pike Pacific. If it took two years to mobilize for war, it 


care. js not too soon now to start mobilizing for the un- 


od precedented peacetime re-employment needs that lie 
immediately ahead, some of them already at our very 
roper 
» the Third: It ts proposed that the Reconstruction Em- 
brief | ployment Commission investigate and report immedi- 
rief 
the ately on the adequacy of existing arrangements for 
wt getting the armed forces postwar jobs. In this con- 
pe nection the commission should make legislative recom- 
i nendation as to any additional facilities deemed 
ade. ME Necessary to fit the returning service men quickly into 
me former jobs or into other jobs, and it should render a 
i dear report to the nation in the interests of public 
re information and of securing wholehearted support for 
effective procedures. 
al With the defeat of the Nazis, not only will recon- 
* version of industry become greatly accelerated, but it 
ike will then also be possible for a substantial number 
i of service men and women to come back home. 
a Responsibility for demobilization of the armed 
ne forees at the point of providing. peacetime jobs now 
m Boo primarily with Selective Service and local draft 
ss boards operating in reverse. In addition, important 
n assistanee will be rendered by the Veterans’ Adminis- 
k tration, the U. 8. Employment Service and various 


cooperating private committees and agencies. 

The nation’s facilities for handling these problems 
may already be adequate. But the public is not yet 
satisfied. It is asking: Will unpaid draft boards by 
and large really operate in reverse when the demobili- 
zation task takes on sizable proportions? Will they 

; actually be able to take the major responsibility for 
providing jobs in addition to carrying on their pres- 
ent activities, which the public has just been advised 
are to continue virtually unabated? People are favor- 
ing the U. S. Employment Service or an entirely new 
set-up, an independent government agency with 
branches in every important community and power 
'o foree companies to make notification of job open- 
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It is in the light of such general uncertainty, as 
well as of the urgency of the problems involved, that 
it is recommended that the Reconstruction Employ- 
ment Commission make a report to the nation as soon 
as possible on existing demobilization and reconver- 
sion re-employment facilities and on their adequacy. 


FURTHER TRANSITION TO PEACE - 


Fourth: To assist the commission, it is proposed 
that, with the defeat of the Nazis, the new Adminis- 
‘tration and the new Congress make a clear public 
statement of postwar domestic policy. This statement 
should cover such questions as the following: 

(a) The time of termination of wartime controls. 

(b) Contemplated relations between the govern- 
ment and postwar private enterprise. — 

(c) Proposed governmental fiseal and related pro- 
grams to assist in the maintenance of high-level peace- 
time employment and business confidence. — 

(d) The imperative need, as governmental war- 
time controls are more and more withdrawn, that the 
official representatives of labor, business and agricul- 
ture on the Recenstruction Employment Commission 
take upon themselves an increasing responsibility for 
cooperative and statesmanlike planning, to the end 
that high-level employment be maintained in the years 
that follow the peace. 

There is much current debate on whether private 
enterprise or government should lead the way in the 
achievement and maintenance of postwar full em- 
ployment. The critical necessity for joint planning 
between all important groups is widely appreciated. 
A do-nothing policy such as followed the last war 
will not be tolerated again. But there is divided 
opinion, according to recent opinion polls, as to who 
should play the leading role. A large number of 
people favor the government. About an equal num- 
ber favor business and labor acting together. Some 
people fear the return of postwar unemployment. 
Others fear the rise of a dictatorial governmental 
bureaucracy and the suppression of personal liberty. 

It is particularly important for clarity of thought 
and action on postwar problems that such fears be 
allayed, that wartime controls as such be removed soon 
after the fighting finally stops and that private enter- 
prise and freedom for the individual be quickly re- 
stored as parts of our peacetime democratic way of 
life. Where this leaves us with regard to postwar 
high employment most people have apparently not 
yet figured out. The new Administration and the new 
Congress can assist materially with clear-cut state- 
ments of domestie policy bearing on postwar full em- 
ployment. 

Fifth: Regarding a clear-cut statement of Congres- 
stonal and Administrative policy covering postwar re- 
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lations between government and business, several 


broad suggestions are here offered: 

(a) That a careful study be undertaken of the basic 
uncertainties which hold back private expenditure and 
particularly private capital expenditure and of the 
obstructions which hamper the assumption of risk. 

(>) That definite efforts be made to prevent the 


' development of a fear psychology and to encourage 


a feeling of confidence and national well-being. 

(c) That existing anti-monopoly legislation be fur- 
ther implemented and that provision be made for its 
more vigorous enforcement and for the maintenance 
of effective competition. 

(d) That incentives to American enterprise be pro- 
vided for the achievement and maintenance of full 
employment, such as the assurance of stability and 
consistency in government policies regarding business, 
the simplification of regulatory measures, the develop- 
ment of government insurance or guarantees against 

-eyclical hazards, the extension of public credit faeili- 
ties and a better integration between government 
spending, taxing and regulatory policies. 

(e) That measures be developed to encourage con- 


_ tinued economic expansion in the United States both 


with respect to existing industries and with respect to 
new industries, such as the adoption of low-price poli- 
cies by established industries and of special govern- 
mental financial measures and research laboratories to 
facilitate the development of new industries. 

(f) That a direct frontal attack be made upon boom 
and depression forces by such measures as the fol- 
lowing: government control of instalment purchasing 
by consumers as ehanging conditions require, the 
strengthening of Federal Reserve controls over banks 
and finance companies, arranging for the retirement 
of the publie debt through the banking system in such 
a way that both inflation and deflation may be coun- 
teraeted, the mitigation of cyclical fluctuations in the 
construction industry, the timing of publie works ex- 
penditures in aceordance with boom and depression 
tendencies, a provision that Federal budgetary ex- 
penditures be made flexible, so far as possible, in 
order to counteract cyclical movements. 

Some years ago, in an address before this associa- 
tion which received rather wide publicity, the present 
speaker suggested that what American business needed 
as much as anything else was the development of an 
institutional framework to protect it from eave-man 
influences and to give it a truly professional status 
without restricting real freedom of enterprise. In a 
recent publication, he further developed the idea in 
these terms :.“Prize fighting was once more predatory 
than it is to-day. Marquess of Queensbury rules have 
helped to make for a more equitable competition there. 
In a similar sense, cooperative action in setting the 
rules of the economic game lifts competition to a 


SCIENCE 


higher plane of freer and more equitable Operation,” 
(Social Science Principles, p. 263.) Government alone 
ean not develop such rules. Nor can business men yp), 
aided by government. But a clear statement of Poliey 
along such lines as those suggested above should 20 
a long way to remove uncertainty and provide th, 
stimulus for the cooperative development of a bette, 
institutional framework through such an agency gg 
the proposed Reconstruction Employment Comnis. 
sion. On how satisfactorily this institutional frame. 
work is developed will depend to-.a very large exten; 
whether or not high-level employment once achieve 
in the postwar world can long be maintained. 
Sixth: With regard to governmental aid in main. 


taining postwar employment through carefully form. 
lated fiscal and related policies, the following recom. 


mendations are made: 


(a) That over-all federal, state and local taxes be 
ealeulated to balance the budget on the basis of an 
agreed-upon level of national income at “full” em- 
ployment after the war. 

(ob) That, within the agreed-upon framework of 
fiscal objectives and continuing to rely primarily on 
the progressive income tax, existing tax rates be low- 
ered—this lowering of rates to apply particularly to 
business taxes for the purpose of encouraging the 
use of venture capital and the development of new 
industries, also to other taxes for the purpose of stim- 
ulating and maintaining high-level consumption. 

(c) That the postwar tax rates thus set be main- 
tained without material change for a reasonable length 
of time, with the expectation that when revisions do 
oceur they will be downward rather than upward. 

(d) That the deficit financing and the public works 
which may become necessary, because of a temporary 
falling off in private employment and national income 
distributed through private sources, be looked upon 
mainly as makeshift measures—this on the assumption 
that positive action as here contemplated is being 
taken to maintain postwar employment and income 
at high levels. 

The technical questions here involved are already 
being given detailed attention by various private and 
official) bodies. It is the main objectives which con- 
cern us in dealing with high postwar employment. If 
we assume that business and labor are in reality ¢0- 
operating to maintain “full” employment, several de- 
sirable results may be looked for. Positive goverl- 
mental action can be kept at a minimum; a fiseal pro- 
gram can be developed to give a lift to private i 
dustry when needed and to breed confidence rather 
than uncertainty; and tax revenues, though they may 
at times fall below the “break-even” point, will come 
to be looked upon as fixed to balance government 
outgo at high employment and, when business and 
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ineome expand, as providing a surplus that can be 

sed to reduce the national debt. 

seventh: With respect to the necessity for coopera- 
jive planning betweem labor and business (including 
ggriculture ) and the increasing responsibility which 
they must shoulder if postwar high employment and 
our democratic way of life are to be maintained, it is 
recommended 

(a) That, together with the government representa- 
tives on the proposed Reconstruction Employment 
(ommission, the representatives of business and labor 
begin at once to lay the groundwork for later agree- 
ment on a fair and effective postwar relationship be- 
tween wage rates and business profits on the one hand 
and between business costs and the early postwar price 
level on the other—in doing this they should take into 
account both agricultural and industrial costs and 
prices and the effects of the early postwar price level 
on international trade and the purchasing — of 
the fixed-income classes. 

(b) That, by the time wartime controls are Deoemed 
following the elose of the war, these representatives 
come to agreement and adopt a standstill or hold-the- 
line program respecting wage rates, profit rates and 
ratios between agricultural and industrial prices in 
relation to the early postwar price level. 

(c) That, with these rates and ratios held by agree- 
nent and with government standing by to assist, the 
succeeding postwar price level be allowed to fall as 
increased efficiency in production and distribution be- 
comes more and more effective. - 

(d) That this passing on of efficiency gains to the 
ultimate purchaser of final products, through a lower- 
ing of prices while wage and profit rates are held 
fairly steady, be looked upon as one of the most im- 
portant safeguards of high-level employment, expand- 
ing production and rising standards of living in our 
postwar life. 

There are of course monetary and other measures, 
both publie and private, that must not and will not be 
overlooked. Here we are focusing attention on the 
essentials only. Business, labor and even whole com- 
munities are already taking stock of postwar needs 
and opportunities. But the main difficulties, as out- 
lined above, remain virtually untouched. Major in- 
terest groups must learn to work shoulder to shoulder 
in the most important and most diffieult of untried 
economie ventures—the maintenance through the years 
of high-level peacetime employment.. To this extent at 
least, public opinion seems overwhelmingly satisfied 
that government take the lead, that is, in the setting 
up of some kind of: official body, possibly along the 
lines of the proposed Reconstruction Employment 
Commission, on which business, labor and agriculture 
will have proper representation and opportunity for 
effective collaboration and through which adequate 
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channels may be provided for carrying out the results 
of eooperative planning. 

So much for the details of the seven-point program 
herein proposed. 

A Unique OpporTUNITY AND A CriTICAL DANGER 


If present expectations are fulfilled and the war in 
Kurope terminates a year or more ahead of the war 
in the Pacific, a unique opportunity will be presented 
for coordinated democratic planning in the United 
States to achieve and maintain postwar full employ- 
ment, whereas if the opportunity is not courageously 
seized our nation is in vital danger of losing the peace 
after winning the war. 

People in a democracy accept war restrictions and 
saerifices because in a life-and-death struggle there is 
no other way. With the return of peace they want 
war restraints removed. Armistice Day in 1918 
marked a definite break with the preceding war 
economy and it is possibly understandable why certain 
wartime Washington executives of that day forthwith 


banged shut their desks and went home. 


There will apparently be no such situation this time. 
The fall of the Nazis will not close the war. But with 
their collapse large-scale reconversion and demobiliza- 
tion will come upon us immediately, at the same time 
that we continue to operate under wartime govern- 
ment controls until the war in Asia is at an end. 

Thus the current moot questicn of whether private 
business or government should lead the way in post- 
war re-employment can be made to answer itself. 

On the one hand, demobilization and reconversion 
ean this time go forward systematically: at first, with 
the continuance of war controls under which the pre- 
liminary re-employment problems can be the more 
expeditiously settled; later on, with expanding indi- 
vidual initiative as experience thus gained is more and 
more taken over by local grassroots implementation 
under a minimum of centralized public coordination. 

On the other hand and because of the same double- 
barreled and staggered war situation, in any central 
agency such as the Reconstruction Employment Com- 
mission herein proposed, representatives of business, 
labor and ‘agriculture will necessarily have to work 
together at the outset under wartime restrictions, with 
government leading the way. But for these repre- 
sentatives of major private economic interests, this 
ean be a blessing in disguise. Let them courageously 
take hold of the unique opportunity that may thus be 
afforded to learn from one another and from wartime 
necessity how a high employment economy can be 
operated. Let them then, with even greater courage 
and vision as reconversion and demobilization take on 
momentum after the Nazi collapse, continue to work 
together and to share with a less restrictive war gov- 
ernment the responsibility of maintaining high em- 
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ployment levels during the period of transition. And 
let them finally, with still greater fortitude and states- 
manship, earry through a cooperative high employ- 
ment plan of their own, with governmental participa- 
tion reduced to a bare minimum. 

The task is colossal and its accomplishment will re- 


OBITUARY 


RECENT DEATHS 


Dr. Lewis R. Jones, professor emeritus of plant 
pathology of the University of Wisconsin, died on 
March 31 at the age of eighty years. 


Dr. AtBertT E. EDGECOMBE, associate professor of 
botany at Northwestern University, died on March 30. 
He was forty-eight years old. 


Dr. RaLPH EMERSON Myers, one time professor of 


SCIENTIFIC EVENTS © 


THE ROYAL SOCIETY 


Tue following seientifie men were nominated by the 
council of the Royal Society for election by the fel- 
lows of the society at a meeting that was held on 
Mareh 22: 


CoLEBROOK, LEONARD. A member of the scientific staff of 
the Medical Research Council. Distinguished in the 
application of bacteriology to clinical medicine, he 
played a leading part in the practical establishment of 
the ‘‘sulpha’’ drugs, and has thrown much light on the 
fevers of childbirth. During the war he has directed 
important investigations on burns. 

FARREN, WILLIAM Scott (Farnborough): Aeronautical 
enginecr. Direetor of the Royal Aircraft Establish- 
ment. He has been associated with aeronautical re- 
search and development continuously since /1914, and 
has contributed greatly to advances in the science and 
practice of aeronautics. 


FraTHer, NorMAN (Cambridge). Physicist, university — 


lecturer. Distinguished for investigations which have 
added much to knowledge of the spontaneous and in- 
duced disintegrations of atomic nuclei. 

GappuM, JoHN Henry (Edinburgh). Professor of 
pharmacology. Distinguished for his work on the 
identification and estimation of acetylcholine, ad- 
renaline and histamine in animal tissues and for his 
experimental contributions to the conception of eholin- 
ergic and adrenergic nerves. 

Gopwin, Harry (Cambridge). University lecturer in 
botany. Distinguished as a plant ecologist, and espe- 
cially for his contributions to the knowledge of the 
post-glacial history of British vegetation based on the 
pollen analysis of recent deposits. 

GULLAND, JOHN Masson (Nottingham). ‘ Professor of 
chemistry. Distinguished for his analytic and synthetic 
work in the phenanthrene group of alkaloids, and for 


quire the best efforts of every forward-looking Ame. i 
ican. Unless business and government adopt son 
cooperative plan and start without delay to carry jt 
through, there seems little hope for eseape fron P 
repetition of the unemployment calamities that fy). 
lowed the last war, and on a magnified seale. 


pharmacology and physiological chemistry at the 
George Washington University School of Medicine 
and more recently a radiologist in Oklahoma City, 
died on March 14 at the age of fifty-seven years, 


Sm Tuomas Lewis, F.R.S., heart specialist phy. 
sician at University College Hospital, London, ang 
honorary consulting physician to the British Ministry 
of Pensions, died on March 17 at the age of sixty. 
four years. 


his work in the development of the chemistry of sub- 
stances of biological importance. 

Harvey, HILDEBRAND WoLFE (Plymouth). Marine biolo- 
gist. Distinguished for his contributions to our know)- 
edge of the ‘‘ productivity of the sea’’ by coordinating 
the varied factors, physical, chemical and biological, 
which determine it. 

ILLING, VINCENT CHARLES (Imperial College, London). 
Professor of geology (oil technology). Distinguished 
for his researches on the relation of texture of sedi- 
ments to oil accumulation and for refinements of strati- 
graphical and geophysical methods applied to interpret 
the structure of oil-bearing lands. 

IneHAM, ALBERT Epwarp (Cambridge). University 
lecturer in mathematics, -Distinguished for his re 
searches in pure mathematics, partionlethy,s in the theory 
of numbers. 

Kay, Hersert Davenport (Reading). Director of the 
National Institute for Research in Dairying. Distin- 
guished for his biochemical work, particularly for his 
investigations upon organic phosphorus compounds and | 
the phosphatases. Recently he has applied his methods AFF 
to the practical problems of dairying. , 

Lewis, WILFRED BENNETT (Cambridge). Physicist, 


versity lecturer. Distinguished both for his contribu- 0. 
tions to the investigation of the structure of atomic Club 
nuclei and also to the development of the science of loeal 
electronics, with special relation to ultra-high frequency Hot 
radiation. in e 


LONSDALE, KATHLEEN (London). Physicist, Royal Insti: Wil 
tution. Distinguished for outstanding contributions to 


Ta 

the investigation of the erystalline structure of organic ‘ 

non 

compounds by means of x-ray analysis. Particularly . 
important have been her recent researches into the 

fundamental mechanics of crystal structure. 1 

MAHALANOBIS, PRASANTA CHANDRA (Calcutta). Profes Vor 


sor of physics, Presidency College; founder of the Sta- 
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istieal Laboratory, Calcutta. Distinguished for his 
watributions both to statistical theory and to the appli- 
gations of statistics, particularly to sample surveys, 
ggriculture and population. 
sgl, RUDOLF ERNST (Birmingham). Professor of 
applied mathematics, Distinguished for his contribu- 
tions to theoretical physics, particularly in the appli- 
«tion of quantum mechanics to the electron theory of 
netals and other phenomena of the solid state and in 
| the theory of the atomic nucleus. 
JOHN MONTEATH (Glasgow). Professor of 
the chemistry. Distinguished for his work on crystal struc- 
ture by the methods of x-ray analysis. He has made 
measurements of great accuracy in this field, and has 
derived from them precise molecular structures, elec- 
tron density distributions and inter-atomic distances of 
hy- organic molecules. 
ind Hipows, FREDERICK Maurice (Leeds). Professor of color 
try chemistry and dyeing. As leading dyestuffs technolo- 
ty- gist, his work has been of national importance. He 

has made varied and original contributions to the chem- 

istry of dyes and intermediates. 

suitH, WILLIAM Wricur (Edinburgh). Regius professor 


‘Mer. 
SOme 
ry it 
mM 

fol. 


of botany and Keeper of the Royal Botanie Gardens. ~ 


Distinguished for his contributions to the taxonomy of 
Ib- Angiosperms, and especially for his monographic treat- 
ment of the genera Primula and Rhododendron. 
lo- Margory (Cambridge). A member of the 
il. sientifie staff of the Medical Research Council. . Dis- 
ng tinguished for her biochemical researches upon the 
i, metabolism of bacteria, which; with those of her pupils 
during 25 years, have included work upon hydrogenase, 
) lactie dehydrogenase and adaptive enzymes. 
d Wautis, Barnes NEVILLE. Mechanical engineer. Chief 
i of research and development of Vickers-Armstrong Ltd., 
Aircraft Section. He has been responsible for many 
t new projects of design, and his work has led to secret 
developments which have been of great importance in 
y the war effort. y ; 
Youne, ZacHARY (Oxford). University lecturer in 
woology. Distinguished for his outstanding contribu- 
tions to knowledge of the nerve fibre, both of its struc- 
ture and function. During the war he has worked on 
important clinical aspects of the repair of damaged 
nerves. 


AFFILIATION OF THE SHELL DEVELOP- 
MENT RESEARCH CLUB WITH THE 
SOCIETY OF THE SIGMA XI 
On March 21, the Shell Development Research 
Club! held its annual initiation of local members and 
local associate members at a dinner meeting at the 
Hotel Claremont at Berkeley, Calif. Eighty initiates 
in each elassifieation were presented to the chairman, 
William E. Vaughan, by the marshal, Marion D. 
laylor; Mr. Vaughan then performed the brief cere- 
tony and presented the new members ‘to the club. 
Following the initiation, the club became officially 


‘The organization of the group was reported in the 
Vortex of December, 1944, p. 415. 
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affiliated with the Society of the Sigma Xi, national 
honorary scientific fraternity. This ceremony was 
conducted by Professor George W. Beadle, of the 
Department of Biology, Stanford University, 1945 
Sigma Xi Lecturer, who had been appointed by the 
society to be the installing officer. Professor Beadle’s 
action marked the attaining of one of the principal 
objectives of the founders, who were 142 members 
and associate members of Sigma Xi on the San Fran- 
cisco and Emeryville staffs of the Shell Development 
Company. The founders patterned their organization 
strictly on the’ same principles, qualifications and ae- 
tivities as the national fraternity. Sigma Xi itself 
was founded at Cornell University in 1886 by two 


. groups, one of engineers and the other primarily of 


geologists; and -it is expanding its membership be- 
yond its one hundred and twenty-five college and uni- 
versity chapters to include such industrial research 
clubs as the present one. The object of both the 
society and the club is “to encourage original investi- 
gation in science, pure and applied.” 

Professor William Hammond Wright, of the Lick 
Observatory of the University of California, at 
Mount Hamilton, gave the address of the evening, en- 
titled “The Carnegie Telescope of the Lick Observa- 
tory.” He described this new double telescope and 
amplified on its use to obtain (possibly in fifty 
years) an accurate measure of the precession of the 
earth’s axis. This, in turn, will enable astronomers 
to measure more exactly the proper motion of stars 
in our galaxy, and such information is essential to 
the understanding of celestial mechanics. 

A number of distinguished guests were in atten- 
danee. The California chapter of Sigma Xi was 
represented by its president, Professor D. M. Green- 
berg, arid the Stanford chapter by its vice-president, 
Professor O. C. Shepard. The Shell Oil Company, 
Incorporated, was represented by Messrs. David Heg- 
gie, F. C. Clulow, J. M. Brackenbury and A. Boult- 
bee, and Shell Chemical by Messrs. L. V. Steck and 
M. Buck. 

The message to the club sent by Professor Harlow 
Shapley, of Harvard University, president of the 
Sigma Xi, is as follows: 


Of. high importance in the steady advance of our Amer- 
ican culture is the respect we have individually and as a 
nation for scientific discoveries and for new technical 
applications of the fundamental creations and revelations 
of the past. One phase of scientific work that is of in- 
creasing significance is that represented by research in 
industrial laboratories. The laboratories of the Shell 
Development Company are taking a noble part in the 
science of industry. Therefore, our congratulations to 
the new Sigma Xi Club, which is dedicated to counter- 
balancing the de-civilizing tendencies of war and of in- 
ternational strife, with the civilizing contributions that 
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we can provide with test-tubes, centrifuges, microtomes 
and radiation analyzers. 

May the new club have a continuing active career in 
the incitation of companionship in first-class scientific 
inquiry. 


THE NATIONAL FOUNDATION FOR 
INFANTILE PARALYSIS 


THE National Foundation for Infantile Paralysis 
has appropriated $1,267,600 for the training of quali- 
fied physical therapists. 

There are now only 2,500 qualified physical thera- 
pists, of whom more than half are in the Armed 
Forces. With earlier and more extensive use of such 
methods of treatment, twice the number already 


trained could be used for this disease alone. The pro- © 


gram developed under the guidance of a special com- 
mittee established in the field of physical therapy con- 
sists of three parts: 


(1) $1,107,000 for scholarships to train new physical 
therapists ; 

(2) $82,000 for fellowships to provide additional teach- 
ers, and 

(3) $78,600 for general development of the field of 
physical therapy. 


The National Foundation since it was organized in 
1938 has spent more than a million dollars in the 
development of the fields of physical medicine and 
physical therapy. The new program is designed to 
provide urgently needed personnel. | 

Under the chairmanship of Dr. Irvin Abell, of 
Louisville, Ky., chairman of the Board of Regents 
of the American College of Surgeons, a special com- 


SCIENTIFIC NOTES AND NEWS . 


Dr. Georce H. SuHuuu, professor of botany and 
genetics, emeritus, of Princeton University, has re- 
ceived a citation of distinguished service from the 
New Jersey State Board of Agriculture. The award 
is in recognition of the discoveries which led to the 
development of hybrid corn and for his years of 
service in the science of genetics at Princeton. 


Tue Gold Medal of the Thomas A. Edison Founda- 
tion for 1944 has been awarded to Dr. Murdock 
Equen, physician of Atlanta, for his development 
of the alnico magnet to remove metal objects from 
the stomach and lungs. 


THE Gold Medal of the Royal Astronomical Society 
for 1945 has been awarded to Professor Bengt Edlén, 
of the Observatory at Lund, Sweden, in recognition 
of his identification of the origin of the principal lines 
in the coronal spectrum. 


Dr. W. W. HANSEN, research engineer for the 
Sperry Gyroscope Company, has been awarded the 
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mittee has been formed to assist in its developing 
Applications for scholarships should be made {, T 
National Foundation for Infantile Paralysis, 13 
Broadway, New York 5, N. Y. 


THE PASSANO FOUNDATION Awapp 


As the result of a nationwide poll among leadess j 
medical science, Dr. Edwin J. Cohn, professor of bid 
chemistry at Harvard University, has been chosey , 
the first winner of the award of $5,000 of the Pasgy, 
Foundation. The presentation will be made on 4 
night of May 16 at an appropriate ceremony in (dim 
Hall of the Medical and Chirurgical Faculty of May 
land, Baltimore. | 

The foundation, which was established in 1944 } 
the Williams and Wilkins Company, proposes to 3j 
in any way possible the advancement of medical 
search, especially research that bears promise of ¢liy 
ieal application. For the encouragement of such » 
search the foundation has established the award ; 
one of its activities. 

Dr. Emil Novak, associate in gynecology in th 
Johns Hopkins University Medical School; Dr 
Nicholson J. Eastman, professor of obstetrics, an 
Dr. George W. Corner, director of the Embryolog 
ical Laboratory of the Carnegie Institution of Wash 
ington, represent the medical profession on the board 
of directors of the foundation. 

Following the presentation of the award by Hd 
ward B. Passano, chairman of the board of the Wil- 
liams and Wilkins Company, Dr. Cohn will read « 
paper concerning the applications of his work on 
blood plasma to the field of clinical medicine. 


Morris N. Liebmann Memorial Prize of the Institute afte: 
of Radio Engineers for his work on “the application Yar 
of magnetic theory to radiation, antennae, resonators Hi fess, 
and electronic bunching; and for the development of HM peer 
practical microwave equipment and technique.” Agr 


A Cerrrricate or Merit has been awarded by the 
U. 8S. Office of Censorship to Dr. M. A. Rosanoff seh 
sometime postgraduate professor of chemistry i I 
Clark University, “in recognition of an outstanding i ger 
contribution to the nation’s war effort.” spre 


Proressor Witton Marion KroaMan, of the Un @ 4 
versity of Chicago, has been elected president of the 4 
Ameri¢an Association of Physical Anthropologists a 
for the coming year. ay 

Dr. J. R. pe LA TorrE-BuENo, of Tucson, Ariz., for 
the last thirty years editor of the publications of the | 
Brooklyn Entomological Society, has been elected 4 
honorary president of the society. He succeeds the t 


late William T. Davis, who was elected honorary 
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sident shortly before his death. The active officers 

bie society for 1945 are: President and Treasurer, 
gland R. MeElvare; Vice-president, Otto Buch- 
i; Secretary, John W. Noaks; Editor, J. R. de la 
ime-Bueno; Delegate to the New York Academy of 
Liences, Ldwin Way Teale. 


Dr. ALicE M. Bokina, associate in anatomy at the 
wllege of Physicians and Surgeons of Columbia Uni- 
wsity, has been appointed visiting professor of 
wlogy at Mount Holyoke College. 


MEE Ar Dartmouth College, the retirement at the end 
tthe winter term is announced of Professor C. E. 
boiser, professor of organic chemistry, and of Pro- 
sor Norman EK. Gilbert, professor of physics. 


ProressoR GEORGE B. Cressey, since 1931 chair- 
man of the department of geology and geography at 
vracuse University, has presented his resignation, 
Mfective at the close of the present term. He has 
weepted a one-year invitation from Stanford Uni- 
asity to become visiting professor in the School 
if Humanities. Stanford University has received two 
mants from the Rockefeller Foundation with which 
to develop a program in the field of Pacific, Asiatic 
ind Soviet studies, and Professor Cressey has been 
sked to assist with the inauguration of this project. 


Dr. Harry Pratr Smiru, of the State University 
of Iowa, has been appointed professor of pathology 
and executive officer of the department of pathology 
of the School of Medicine of Columbia University. 


Dr. FRANKLIN STEWART Harris, for the past 
twenty-four years president of Brigham Young Uni- 
versity at Provo, Utah, has resigned, to accept the 
presidency of Utah State Agricultural College at 
logan, begianing on July 1. He will sueceed Dr. 
E. G. Peterson, who will become president emeritus 
Wel s{ter serving for twenty-eight years. Previously Dr. 
iarris had served the college successively as pro- 
lessor of agronomy, director of the School of Engi- 
“(MM wering and Mechanical Arts and Director of the 

Agricultural Experiment Station. He will be suc- 
he Mm ceded by Howard S. McDonald, superintendent of 
i, schools of Salt Lake City. 


Dz. C. Lzonarp professor of botany 
3 Mi genetics at MeGill University, has been appointed 
| professor of botany at the University of Wisconsin, 

f ‘be appointment to take effect on July 1. Professor 
Huskins sueeeeds in the field of ecology Professor 


(. E. Allen, who has retired after serving for forty 
years. 


CotoneL Derrick T. Varn, Jr., chief consultant to 
the Surgeon General in ophthalmology, has been ap- 
pointed professor of ophthalmology and chairman of 
the department at the Medical School of Northwestern 
University to sueceed the late Dr. Sanford R. Gifford. 
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Dr. Ray O. NooJin, instructor in dermatology and 
syphilology at the Medical School of Duke Univer- 
sity, has been appointed associate professor of medi- 
cine in the department of medicine and chief of the 
division of dermatology and syphilology of the Med- 
ical College of Alabama at Birmingham. Dr. Alan 
Hisey, at present associated with the department of 
biochemistry of the School of Medicine of the George 
Washington University, has been appointed assistant 
professor of biological chemistry. 


Dr. DANIEL FOWLER CAPPELL, since 1931 professor 
of pathology at the University of St. Andrews, has 
been appointed professor of pathology at the Uni- 
versity of Glasgow, to succeed the late Dr. John 
Shaw Dunn. 


ArtHuR Scuroper, of the Office of Alien Property 
Custodian, where he has been evaluating chemical 
patents seized from the Axis powers, has been ap- 
pointed executive director of the American Institute 
of Chemists. He will assume his new work on May 1. 
For the past five years Dr. Schroder has been man- 
aging editor of The Chemical Bulletin, the official 
publication of the Chieago Section. He is also vice- 
chairman, director and councilor of that section. 


Dr. Norman E. Hartwee and Dr. William Henry 
Burt, of the Museum of Zoology of the University of 
Michigan, left on April 7 for Mexico to make a study 
of the effects of volcanic activity on the animal life 
at varying distances from the cone of the voleano 
Paricutin. They expect to spend three months or 
more in the area, with headquarters at Uruapan, 
Michoacan. 


Proressor W. J. Luyten, of the University of 
Minnesota, recently spent two weeks at the Univer- 
sity of Arizona, using the 36-inch reflector of the 
Steward Observatery, to work on his program of 
White Dwarfs, in collaboration with Dr. P. D. Jose, 
of the University of Arizona. 


Proressor Catvin Stone, of Stanford University, 
is spending the next several months in research work 
in. the department of psychology of the Psychiatric 
Institute and Hospital, New York City. . He will also 
give instruction during the summer session of the 
department of psychology of Columbia University. 


Dr. ALFRED E. Conn, member of the Rockefeller 
Institute for Medical Research, gave on March 20 
a lecture before the Tulane Chapter of Alpha Omega 
Alpha. He spoke on heart disease. 


Proressor Epwarp Kasner, of Columbia Univer- 
sity, will lecture at 3:30 on April 29 at the Metro- 


- politan Museum of Art on “Mathematics, Infinity and 


Art.” 
Dr. Bioom, professor of anatomy at the 
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University of Chicago, will deliver the fourth Edwin 
R. Kretschmer Memorial Lecture of the Institute of 
Medicine of Chicago on the evening of April 27. His 
subject will be “Experiments on Hematopoiesis.” 


Dr. WILLIAM Hosss, professor of geology emeritus 
of the University of Michigan, delivered on March 23 
an illustrated lecture before the department of geol- 
ogy of Columbia University entitled “Our Fortress 
Islands of the Pacific.” 


Dr. GeorGE HerrMann, professor of medicine at 
the Medical Branch at Galveston of the University 
of Texas, spoke on the history of cardiology at the 
annual meeting of the Celsus Society of San Antonio. 


Dr. Ratpu Linton, professor of anthropology at 
Columbia University, delivered at the University of 
Pennsylvania on March 22 a lecture entitled “What 
the Science Teacher Should Know about Man.” 


Sir Henry Dats, president of the Royal Society, 
delivered before the Royal Institution, London, dur- 
ing March three lectures on “Nerve-endings and 
Chemical Transmitters.” 


THE entomologists of the North Central States, at 
a conference held at Purdue University on March 30, 
organized the North Central States Entomologists 
Association. Dr. J. J. Davis, head of the department 
of entomology, was elected president and Dr. M. D. 
Farrar, research entomologist of the Illinois Natural 
History Survey, was elected secretary. The first regu- 
lar meeting of the association will be held at the Uni- 
versity of Illinois in March, 1946. 


THE National Committee for Mental Hygiene is 
receiving nominations for the annual award of $1,000 
established by the Mary and Albert Lasker Founda- 
tion for meritorious service in the promotion of men- 
tal hygiene. 


Mrs. Tuomas A. Epison has allowed the use of her 
estate at Fort Myers, Fla., as a site for a proposed 
Polytechnic Institute in honor of Thomas A. Edison. 


THE National Research Corporation of Boston has 
established at the Massachusetts Institute of Tech- 
nology a fellowship to be known as the National Re- 
search Corporation Fellowship for an American grad- 
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uate student undertaking research in the field of hi 
vacuum. The initial grant will be $2,500. 


THE late William T. Davis, formerly preside; | 
the Staten Island Institute of Arts and Sciences, ’ 
queathed his residuary estate, which is expected { 
amount to about $200,000, to the institute for j 
“natural science fund” and, in addition, the p,, 
homestead at 146 Stuyvesant Place, Mt. George, yj 
its furnishings and natural history collections, 


Aw annual cash award of $1,000, open to po 
graduate students, college technical men, independe, 
research workers and technical workers, will be maj 
by the soft drink industry in recognition of outstanj 
ing scientifie achievement or technical contributioy 
to the progress and advancement of the industry, 
The award will be known as the Chesterman 
honoring C. B. Chesterman, manufacturer of Sip 
City, lowa, who sponsored the first research progray 
conducted by the industry at Iowa State College froy 
1923 until the outbreak of the war. The award hy 
been established to encourage continuation and ex 
pansion of the technical progress which has ¢on 
tributed greatly in the past to the quality of th 
products of the industry. 

THe New Jersey State Senate has passed bill 
merging seven existing agencies to form a new Stat 
Department of Education and designating Rutger 
University as “the State University of New Jersey: 
The university and the college for women will con 
tinue to receive from the state appropriations which 
now amount to approximately $1,500,000. One thir : 
of the members of the board of trustees will be named ’?tt10 
by the state and two thirds by the university. The tllects 
reorganization bill will consolidate the State 
of Education, the State Board of Regents, the Boar’! ™! 
of Visitors of the State Agricultural College at Rut the pr 
gers, the Commissioner of Education, the State Li- ihe al 
brary, the Public Library Commission and the State this @ 
Museum to form the new Department of Education My" | 
The department will be controlled by an unsalaried This 1 
board of twelve members and a state commissioner of The 
education, who will receive a salary of $15,000 a year. aryehe 
The commissioner and the board members will b@¥*Y) 
named by the Governor with the consent of the gm ?p: 
Senate. tween 
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DISCUSSION 


TRYPSIN AND CHYMOTRYPSIN VERSUS 
HEPARIN? 


Recent interest in the antagonism between heparin 
and trypsin,? as evideneed by the publication of Wells, 


1 From the Biochemical Research Laboratory, Elgin 
State Hospital, and the Department of Biological Chem- 
istry, University of Illinois College of Medicine. 


Dragstedt, Cooper and Morris,® and Grob,* makes it PI 
pertinent to point out that different results may be Ay 


2M. K. Horwitt, SctENcE, 92: 89, 1940. : 
A. Wells, ©. A. Dragstedt, J. A. Cooper and H. ¢. 
Morris, Proc. Soc. Exp. Biol. and Med., 58: 57, 1945. me 
4D. Grob, Jour. Gen. Physiol., 26: 423, 1943. 
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if hig wjined if one uses, commercial preparations of 
psil instead of crystalline trypsin. That certain 
gmercial preparations of trypsin contain a pro- 
ase Which has different chemical properties from 
,stalline trypsin prepared according to Northrop® 
be demonstrated. 

Day since pancreatic trypsin-inhibitor has an effect on 
) Wi vpsin which is markedly greater than that on chy- 

wirypsin, one could use this inhibitor to distinguish 

Dosfmetween trypsin and mixtures of trypsin and chymo- 
ndemrypsin. +With this in mind it has been shown® that 
madame given amount of pancreatic trypsin-inhibitor which 
tandiliarkedly inhibits crystalline trypsin has much less 
fect on trypsin, Fairchild. It is probable that most 
mmercial preparations labelled trypsin are mixtures 
f trypsin and chymotrypsin. 
It has already been proved that heparin has no in- 
jibitory effect upon the protease activity of chymo- 
vpsin.* Obviously, then, one can not use an in- 
leinite mixture of trypsin and echymotrypsin® to 
tudy the effects of heparin on the inactivation of 
pure trypsin. 

Since both chymotrypsin and trypsin are inhibited 
by blood serum, the above facts may not effect any 
hysiological conceptions of anti-proteolytic activity. 
A calculation of the relative anti-proteolytic effects of 
heparin and blood serum indicates that it is hardly 
likely that the anti-tryptie action of heparin is an 
important factor’ in its physiolegical action. The 
anti-proteolytie effects of serum is so powerful that 
for many years it has been customary to use diluted 
wlutions of the serum when testing any anti-protease 
diects on blood. A ml of heparin solution containing 
4mg of heparin has no more inhibiting power than 
(1 ml of ordinary serum. One would have to assume 
the presence of about 100 grams of heparin to explain 
the anti-proteolytie action of serum as being due to 
this compound, and a similarly large amount if it 
due to a substance like pancreatic anti-trypsin. 
iim ‘his is probably not the case. 

The reported observations of the difference between 
ae cystalline trypsin and trypsin, Fairchild, need in no 
‘Mm *y invalidate past and future work with the latter 
Preparation. We should, however, distinguish be- 

tween crystalline trypsin and other proteases. This 
vould be especially true in those experiments in which 
blood clotting is an important factor. 


M. K. Horwirr 


PLASMODIUM VIVAX CHESSON STRAIN 


_ Aw infection of Plasmodium vivax was diagnosed 
i a soldier at Harmon General Hospital in August, 


‘J. H. Northrop, ‘Crystalline Enzymes,’’ Columbia 
University Press, 1939. 
°M. K. Horwitt, Elgin Papers, 4: 102, 1941. 


’M. K. Horwitt, Jour. Biol. Chem., 156: 427, 1944. 
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1944. The history of the patient indicated that the 
infection was contracted in New Guinea during 1944. 
It was carried on our reeords as v—-1027-N.G. 

On August 25, 1944, transmissions by Anopheles 
quadrimaculatus were begun. Observations indicated 
that this vivax infection in man reacted differently to 
certain drugs than did the St. Elizabeth strain of 
P. vivax which has been extensively used for drug 
testing. This and other characteristics suggest that 
it might be a strain distinct from some of the Ameri- 
ean malarias. 

As there are indications that this new strain might 
be widely used for experimental procedures, it seems 
desirable to give it a definite designation. The strain 
is given the name of the patient from whom it was 
obtained. It, therefore, is designated as the Chesson 
strain of Plasmodium vivaz. 

FREDERICK C. EHRMAN 

M. ELLIs 

Martin D. Youne 
IMPORTED MALARIA STUDIES, 


U. 8S. Pusiic HEALTH SERVICE, 
CoLuMBIA, 8. C. 


REACTION OF VITAMIN A WITH 
SUPER-FILTROL 


I HAVE read with interest the article under “Scien- 
tifie Apparatus and Laboratory Methods” entitled, 
“A New Reagent for Vitamin A,” by Arnold Lowman 
in the February 16 issue of Scrence. 

Because I am interested in both adsorption and the 
determination of vitamin A, it occurred to me that 
the phenomenon of color formation might be due to an 
impurity which reacted with the vitamin A in the fish 
oils and which was subsequently adsorbed by the 
Super-Filtrol. Mr. Lowman’s observations were re- 
peated and found to be correct. However, it was also 
found that when a fish liver oil was added to a sus- 
pension of florisil (Floridin Co., Warren, Pa.) no 
color was formed. When one ml of antimony tri- 
chloride in chloroform was added a blue color similar 
to the one described by Mr. Lowman was formed and 
immediately adsorbed on the florisil. This was similar 
in all respects to the super-filtrol preparation. It was 
also found that when a mixture of florisi] and anti- 
mony trichloride in chloroform was evaporated to 
dryness and earefully dried it would react similarly 
to Super-Filtrol with vitamin A. 

H. R. Kreiver 


MEAD JOHNSON & COMPANY, 
EVANSVILLE, IND. 


BIOLOGICAL RESEARCH AND 
PUBLICATION 


THE article by Professor Weiss, published in Sct- 
ENCE of February 2, is very interesting, but I think too 
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vague. What is biology? It is the science of living 
things. The world is populated by millions of kinds 
of plants and animals. Our purpose is to ask what 


they are, and what they do. Also, what they were, 


as indieated by the study of fossils or inferred from 
their structure and relat »nships. There is no reason 
why we should not, on this basis, recognize a frame- 
work into which all biological research may fit, and a 
plan of publication which will assemble all the data 
in a pattern approximating to the facts of nature. 
Only approximating, because our knowledge is defee- 
tive, and in part must always remain so, and our 


SCIENTIFIC BOOKS 


ELLIPTIC FUNCTIONS 


Jacobian Elliptic Functions. By Eric Haroip 
NEVILLE. 332+xvi pp. 33 figures. Oxford: 
Clarendon Press. 1944. $7.50. 


In this book the author has reworked his lectures 
into a eareful and logical presentation of the subject, 
elliptie functions regarded as a branch of the theory 
of funetions of a complex variable. The reader is 
assumed to be familiar with the elements of the theory 
of functions, but not necessarily with doubly periodic 
functions, the general theory of which is developed 
from the Weierstrass point of view in a fifty-page in- 
troduction. With this as a basis, the author constructs 
functions on lattices with two simple poles in each 
cell, develops their general theory, and later special- 
izes the diseussion to Jacobi’s functions sn u, en u, 
dn u, and the nine related functions introduced by 
Glaisher, or rather the generalizations of these. with 
complex parameters. This development avoids the 
artificiality, if also the brevity, of the treatments 
based on theta functions which here are introduced 
near the end of the book. On the other hand, most 
brief treatments from the lattice point of view which 
make any reference to elliptic integrals and the inver- 
sion problem for complex parameters are logically in- 
complete, and the overcoming of this difficulty is the 
main virtue of the treatise under review. The author 
has introduced several convenient bits of notation 
which make for an efficient wholesale derivation of 
formulas, and has usually indicated the alternative 
classical notation, and also pointed out that for de- 


‘riving a particular result first principles are usually 


more convenient than the generalized notation. 

The text is followed by 57 exercises with notes. 
These are in part problems, and in many eases addi- 
tional results and alternative proofs. 

While the treatment has made contact with appli- 
cations, these are not discussed as fully as the basic 
theory. For example, while the reduction of integrals 


- nature, but has not arranged these so as to be of 
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judgments are not all sound. But with such a fran, 
work, the scientific worker may sense the Meaning q 
his work, and its contribution, small as it may | 
to the great system. Sometimes, as in the Case 4 
Mendel’s peas, work done on one species will thro 
light on all species, or may at least have wide gi 
nificance. Provision should then be made fo; th 
synthesis of results, and their publication in an a4 
quate manner. 

T. D. A. Cocxergty, 


DESERT MUSEUM, 
PALM SPRINGS, CALIF. 


of the first kind is briefly sketched, such details ; 
the specification of constant factors are omitted. Ty 
author gives some sporadic references of a historic] 


much help to a reader who needs to be oriented iygmmas ther 
the literature of the subject. There is no index. [jfhis is 
Thus this book is not suited to the reader who merelyfampsycho 
wishes to locate some particular result for a specifigiirom 
application. However, it will interest the pure mathefmm‘uisbe 
matician as a systematic discussion from a unified 
point of view. Like their tolerance for pure science, 
the press work and typography of the Clarendon 
Press give no evideace of wartime deterioration. 


Pamir FRANKLIN SP 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY Bri’ 
INDUSTRIAL PSYCHOLOGY 


Handbook of Industrial Psychology. By May Smits. Raleit 
304 pp. Philosophical Library. 1944. $5.00. 
Tuis is an excellent book for executives or y;¢ 

who wish to learn quickly what industrial psychology MM 4... 

has to offer toward improving the effectiveness ani ,,, ,. 

happiness of workers. The fact that most of the Th 
investigations reported were conducted in Englani 
does not materially affect their applicability elsewhere. 

The author’s aim is to indicate practical application: 

and also, as she says, “to humanize industrial psy- 

chology, which sounds absurd, but which is necessary." by 8 

She has done well both in factual reporting and i 


commenting wisely, with frequent touches of humor. mis 
The first chapter sketches the origins of industrial Hj © 
psychology and particularly the impetus given it dur- " 
ing the last war when efforts to increase the output th 
of munitions workers by merely increasing the num- ¥ 
ber of hours worked soon proved futile despite the Me 
patriotism and best efforts of the workers themselves. i ‘" 
This experience prompted scientific investigations sup- 
ported by the government, first by the Health of Muni of 


tions Workers Committee and subsequently by the “3 
Industrial Fatigue (later Health) Research Board. 
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yp results of these studies and others by the National 
itute of Industrial Psychology furnish most of 
1, factual foundation for the book. They all point 
larly to the ineptitude of the once popular phrase 
ye human machine,” and hopefully to a better un- 
i standing of the human personality, in the broadest 
nse of the term. 
The second chapter discusses fatigue and serves to 
How both the ramifications of the problem and the 
,ilure to apply quickly and widely in this war the 
HL MMR owledge gained from research during and after 
last one. 
The effects of the environment on the worker are 
jen presented; the material factors being light, tem- 
perature, noise, hours and the psychological factors, 
ie group, mental atmosphere and people in authority. 
ls an the reviewer’s opinion this discussion of psycho- 
Thmgical factors and a later chapter (VI) on tempera- 
ricglimments are the best parts of the book, although based 
e the least secure seientifiec evidence. Such evidence 
d iss there is, however, the author lets speak for itself. 
Mnhis is far more effective than the popular variety of 
relymm psychological advice on how to develop personality. 
cii@mmfrom her illustrative deseriptions of behavior or 
theE“misbehavior,” one can hardly fail to agree with her 
fied . 
nee 


SPONSORS OF WORLD EXPLORATION 


BriTaIn’s Royal Geographical Society was founded 
in 1830; its origins, however, may be traced back at 
last to 1788. Its ir» ediate forerunner was the 
Raleigh Dining Club, » hich served as an informai 
meting place for travelers. At that time there was 


check caused by the Napoleonic wars, and linked with 
the expansion of the Western nations. 

This led to the cooperation of members of the 
Raleigh Club and other geographers in the founda- 
tion of the society on a broad basis. Four hundred 
members joined in the first year, and in the following 
year it absorbed the African Association, founded 
by Sir Joseph Banks in 1788. Among those active in 
its establishment was Sir Roderick Murchison, distin- 
guished for his geological work in Russia, and later 
president for sixteen years. — 

After being housed in various quarters of London, 
the society was established at 1 Savile Row for many 
years (1871-1913), but its growth required larger 
quarters, and the present house in Kensington Gore 
was purchased in 1912. Through the generosity of 
its supporters, the society was able to mark its cen- 
lenary in 1930 by considerable additions to the house, 
giving it for the first time its own lecture hall, to 
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a widespread interest in exploration, following the. 
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statement that “the person in authority who is nov 
suited as a human being to his work is a tragedy.” 

Chapter III deals with vocational guidance and 
selection, and contains also a pertinent section on 
selection for management and one on training. Chap- 
ter V gives a brief but sensible account of the uses 
and implications of time and motion study. Chapter 
VI, as indicated, deals with temperaments and such 
methods as are now available, admittedly crude, for 
assessing them. Chapter VII and VIII discuss mo- 
tives for work and measures of human well-being, and 
Chapter IX gives many good hints on methods of in- 
vestigating. 

The lack of an index seems unfortunate in a book 
entitled a handbook, but is partially offset by the sub- 
heads under chapter headings in the table of contents. 
The task of making research methods and findings 
understood and put to practical use is not an easy 
one, but this book deserves much eredit as an attempt 
by an author who is herself a thoroughly scientific 
worker. Few readers, either laymen or scientists, will 
find it a waste of time, and most will find it worth- 


while and refreshing. - 


S. AcHILLES 
PSYCHOLOGICAL CORPORATION 


hold nine hundred persons, and better accommodation 
for the library and map room. At the outbreak of 
World War ITI there were approximately six thousand 
members. 

The library now contains about eighty thousand vol- 
umes, including early narratives of travel and the 
reports of later exploration, books on survey, geo- 
graphical science and related subjects, and the 
periodical publications of the geographical societies 
of the world. An extensive subject catalogue of all 
additions to the library is maintained for the use of 
students. The map collection includes the maps is- 
sued by nearly all the national surveys throughout 
the world—a total of over a quarter of a million maps 
in sheets. It is especially rich in early atlases, and 
has a large collection of photographs and lantern 
slides. The map room is open to the public, and the 
library deals with many requests for information 
both from members and from the public. 

The objects of the society were clearly defined from 
the first; the diffusion of geographical knowledge; 
the formation of a library and map collection; assis- 
tance and advice to travelers and the maintenance of 
relations with similar bodies at home and. abroad. 
For the first half century its energies were directed 
almost exclusively to the promotion and encourage- 
ment of exploration. 
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This period coincided wtih the great age of African 
exploration and, as befitted the successor of the Af- 
rican Association, the society was especially active 
in that continent. It organized—or was particularly 
identified with—Dr. Livingstone’s expeditions of 1858 
and 1866, the Livingstone relief expedition (1873-6), 
under V. L. Cameron, which explored the Congo 


‘basin, and the two journeys of Joseph Thomson in - 


eastern and central Afriea, in 1879 and 1882. 
Support was also given to H. Stanley’s Emin 
Pasha relief expedition, which marked the close of 
the classical era of African exploration. Despite this 
preoccupation with Africa, the other continents were 
not neglected; one of the earliest and most successful 
travelers who received support was Sir Richard 
Schomburgk, the explorer of British Guiana. In the 
main, however, the society’s share was to advise trav- 
elers, to lend instruments and to bestow recognition 
on outstanding work. 
After the great African journeys, the interests of 
the society largély through the influence of Sir Cle- 
ments Markham were directed to the Antarctic, and 
as a result British scientific work in that region was 
revived at the close of the century, and has since con- 
tinued with few breaks. In cooperation with the 
Royal Society, and with the support of the govern- 
ment, the British national Antarctic expedition was 
organized in 1901. Under the command of Captain 
R. F. Seott, the expedition achieved much success, 


exploring large areas of the polar plateau, and re- 


turning with valuable scientific observations. This 
work was continued by Scott’s later expedition, on 
which he and his companions died on the return from 
the South Pole. 

In the twenty years from 1919 to 1939 the char- 
acter of exploration changed to same degree: spec- 
taecular journeys through previously unexplored ter- 
ritory tended to give place to more intensive study 
of little known areas by teams of scientists. There 
remains, however, particularly in the polar regions, 
much exploration to be carried out. | 

Two notable pular expeditions were supported by 
the society. The British Aretic air route expedition, 
1930-31, from its base in East Greenland, besides 
much exploratory work, obtained information on fly- 
ing conditions in the Aretic and on the meteorology 
of the ice cap, and perfected new developments in 
the technique of Arctic travel. The British Graham 
Land expedition, 1934-37, composed largely of mem- 
bers of the Greenland party, .and profiting from its 
experiences, did much to extend knowledge of that 
area of the Antarctic, diseovering and mapping King 
George VI Sound and disproving the existence of 
Stefansson Strait. 

Most publie attention has perhaps been attracted to 
the several Mount Everest expeditions, organized in 
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partnership with the Alpine Club. The first expedi 
tion explored the northern approaches to the moun 
tain, and found the route which has been used by al 


later expeditions, and successive parties have climb = Th 
to some 300 meters of the summit. These eXDeditiongamm Britis 
have trained many men in exploratory mountain of dr 
ing and have resulted in much scientific knowledge mode 
the area and in valuable observations on Physiologic pany 
reactions to extreme altitudes. speci 

The Karakoram range has also been the scene of of Ei 
several expeditions, including that led by Lieutenayfillm the I 
Colonel Kenneth Mason in 1926, when photograndillN this { 
metric methods of survey were employed, and of lated of of 
expeditions led by E. E. Shipton. Mention must alii form 
be made of the numerous expeditions to the Libyan consi 
Desert conducted by members of the society, whic Si 
resulted not only in valuable topographical know MMM the | 
edge, but in the evolution of methods of desert travel reco: 
later used successfully during the war. plim 

The other type of expedition has largely beep the { 
organized by younger members of the universities, Mm 1899 


development marked by the foundation of the Oxford D: 
University Exploration Club in 1927. The society 
has assisted these by advice in the preparatioa of 
their plans and on equipment, by financial grants 
and loan of instruments, and by the publication of 
their geographical results and maps. Among the 
expeditions organized by the 0.U.E.C. may be men- 9 RE‘ 
tioned those to Spitzbergen and North East Land,| ] 
West Greenland, British Guiana, the New Hebrides 
and Borneo. Similar work has been done by Can. D 
bridge men in the Canadian Arctic, East Greenland, dist 
the Great Barrier Reef of Australia and the West bee} 
Indies. as 
In normal times the society provides instruction in lish 
field survey for travelers, and assists with the com- i an 
pilation of their observations on their return. It is Hi 194 
also able to put them in touch with experienced trav- i the 
elers in the area in which they propose to work. The ! 
society’s publication, “Hints to Travellers” (11th B® cer 
ed., 2 vols., 1935, 1938) largely embodies this collec- vir 
tive experience. epi 
Thus though the society has not recently under Hi mo 
taken direct responsibility for particular expeditions, St. 
it lends its support to those whose plans it has ap- 
proved, and this approval is often instrumental in 
obtaining further support. Finally the two gold 
medals given annually by King George VI, on the 
recommendation of the society, confer recognition i 
of outstanding work and serve as encouragement to , 


further effort. 
The geographical results of the expeditions met- | 
tioned, and of many others, are published in the : 


Geographical Journal. This also includes papers 
technical subjects read ‘at meetings of the society, 


reviews of new publications and notes on current 
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geographical work. The publications also include a 


historical interest. 

The society has always been concerned in advancing 
British cartography by maintaining a high standard 
of draughtsmanship and lettering and by employing 
modern methods of reproduction for the maps accom- 
| panying papers in the Geographical Journal, and 
special maps published from time to time. The map 
of Europe and the Middle East recently prepared for 
the British Couneil embodies several developments in 
this field. The advice of the society is at the disposal 
of official departments when requested, and has been 
formally submitted, ¢.g., as evidence to a committee 
considering the future of the Ordnance Survey. 

Similarly the society has contributed much to raise 
the level of geographical education and to secure the 
recognition of geography as an independent disci- 
pline at the universities. Its initiative resulted in 
the foundation of schools of geography at Oxford in 
1899 and at Cambridge in 1903. 
| During the war the work of the society has natu- 
‘iety MM rally been curtailed in some directions, but despite 


the 

ien-f// RECOVERY OF EQUINE ENCEPHALOMYE- 
and, LITIS VIRUS (WESTERN TYPE) FROM 
ides CHICKEN MITES'2 


am- Durineé the past fifteen years three immunologically 
nd, MM distinct types of equine encephalomyelitis virus have 
‘est MMM been discovered, and the importance’ of these viruses 
as a cause of disease in man is now well estab- 
| in lished. An epidemic of encephalitis occurred 
ym @ among horses in Texas during the summer and fall of 
18 HM 1944, together with at least three human cases due to 
av- the Western equine virus.® 
he A recent article by Smith, Blattner and Heys’ con- 
Ith MM cerning the isolation of the St. Louis encephalitis 
ae virus from chicken mites prompted us to conduct 
epidemiological investigations. The similarity in the 
- mode of transmission of equine encephalomyelitis and 
is; B® St. Louis encephalitis is evidenced by the fact that 


in ‘Preliminary report. ~ 
d *These studies are being supported by a grant from 
the Rose Lampert Graff Foundation, Los Angeles, Calif. 


he ‘J.P. Leake, Pub. Health Rep., 56: 1902, 1941; F. W. 
mn —_e and others, Can. Pub. Health Jour., 33: 241, 
to ‘R. Feemster, Am. Jour. Pub. Health, 26: 1403, 1938; 


L. D. Fothergill, J. H. Dingle, 8. Farber and M. L. 

‘ Connerley, New England Jour. Med., 219: 411, 1938. 
5J. Casals, E. C. Curnen and L. Thomas, Jour. Exp. 

le Med., 77: 521, 1948; E, H. Lennette and H. Koprowski, 
n Jour, Am. Med. Asn., 123: 1088, 1943. 
°8. E. Sulkin, to be published. 
'M. G. Smith, R, J. Blattner and F. M. Heys, ScrENcE, 
t 100: 862, 1944, 
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echnical series and reproductions of maps and charts ~ 
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damage to the house by enemy action its main fea- 
tures have been maintained. Many members have 
been able to apply their geographical experience and 
training in the national interest. The library and 
map collection have been constantly used by service 
and other government departments and by represen- 
tatives of the Allied nations. At the society’s meet- 
ings, subjects concerning post-war planning have been 
discussed from the geographical aspect. 

The basis of the society’s work thus lies-in the asso- 
ciation of those directly qualified for exploration, 
travel and research with the general body of mem- 
bers who are interested in the geographical back- 
ground of countries and peoples, and who by the 
support of the society enable it to advance geographi- 
cal knowledge. The Society can thus act as the recog- 
nized representative of all British geographers, serve 
as a repository of experience and information, and 
encourage adequate standards in the science. 


G. R. Crone, 
Librarian 
ROYAL GEOGRAPHICAL SOCIETY, 
LONDON, ENGLAND 


SPECIAL ARTICLES 


neutralizing antibodies against both viruses have been 
demonstrated in thej serum of fowl. Only recently 
Hammon and his associates* demonstrated neutral- 
izing antibodies against equine encephalomyelitis vi- 
rus in the serum of chickens in the Southwest. In 
correlated field and laboratory studies made in the 
State of Washington, antibodies to both St. Louis 
and Western equine viruses were found in as high as 
50 per cent. of apparently healthy domestic fowl. It 
seemed likely, as pointed out by Smith and her asso- 
ciates,’ that some blood-sucking vector which does not 
necessarily bite man was transmitting the disease to 
fowl. Furthermore, evidence is conclusive that reser- 
voirs of equine virus exist in wild and domestic ani- 
mals (including birds), and at least two blood-sucking 
insects have been found in nature harboring the 
virus.” 10 

With the cooperation of two local veterinarians, a 
survey was made in Dallas County, Texas, to locate 
farms and ranches where known eases of equine 
encephalomyelitis had occurred. With this informa- 
tion available, chicken mites (Dermanyssus gallinae), 
fowl ticks (Argus persicus) and sera from barnyard 
fowl were collected from nine of these ranches and 

8W. McD. Hammon, W. C. Reeves and J. V. Irons, 
Texas Rep. Biol. and Med., 2: 366, 1944. 

®W. MeD. Hammon, W. C. Reeves, B. Brookman and 
E. M. Izumi, Scrence, 94: 328, 1941. 


10 ©, H. Kitselman and A. W. Grundmann, Kans. Agric. 
Exper. Sta., Tech. Bull., No. 50, p. 1, 1940. 
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Chicken Mites (Dermanyssus gallinae) 
Collected Nov.8,1944 Exp. started Nov. 10, 1944. 
Pool ¥2 Bennett Ranch 


I.P. (Few bacteria present.) 


0.5 mi. 0.1 mi. 
Passage I. 
2-104.5°F. 3-105°F. Stored 
1.C. (No bacteria present) 
0.1 mil. 0.03 ml. 
Passage I. 
2.105°F. 2.104°F Path + Stored 
9 .discarded 7.CNS 
Stored 
LC. (No bacteria present) 
0.1 ml). 0.03 mi 
Passage 0 
3@ CNS M 4 CNS 
2.102 5°F 2 .105.5°F Stored 
LEGEND 5S. discarded 3.Path + P 
O Mouse; 10.!2 day old mice used for 
intraperitoneal (1 P) injections; 3 wk 
old used for intracerebral (1 C) 
inoculations 
L Mouse found dead; discarded Filtered through Berkefeld N filter - Unfiltered 
§ Mouse sacrificed 0.03 m! IC. (No bacteria present) O0.03ml JIC.(No bacteria present) 
Mouse a Passage IY 
( ) ) 3 CNS 3 CNS 2 CNS 2) 4 
Mouse shcewed no Symptoms; sur 
vived observation period of 15 days Spend pene 
ZS Guinea pig (approx 250 gms) P 
Guinea pig found dead; discarded IC (No bacteria present ) 
&X Guinea pig Sacrificed 3x10 3x10°5 ml. 
2,3,4,et assage 
etc = Days after inoculation 3 CNS 3 CNS CNS @ sek) 
Temp = Maximum temperature recorded 
CNS = Central nervous system nn dd 
Symptoms P 


Moo = Moribund 


Path. = +, showed histopathological 
» , evidence of encephalitis; 
, doubtful. 


P © Mouse brain material pooled 
Stored = In deep freeze unit 


irus identified by serum protection tests 


Fig. 1 


farms. The mites and ticks were kept in test-tubes 
for several days without feeding. The results of a 
suecessful experiment in which the Western equine 
virus was demonstrated in chicken mites are summar- 
ized in Fig. 1. Chicken mites were collected from 
the Bennett ranch on November 8, 1944, and two 
days later these experiments were started. A pool 
of approximately 100 mites was triturated in broth 
in an agate mortar, centrifugalized at 5,000 r.p.m. 
for ten minutes in an angle centrifuge, and the super- 
natant fluid, which was cultured aerobically and 
anzerobieally, was inoculated intraperitoneally into 
each of four 10- to 12-day-old Swiss mice and two 
250-grain guinea pigs. Both guinea pigs showed a 
temperature rise on the second and third day, re- 
spectively. Two of the four mice exhibited neuro- 
logical symptoms on the fourth and fifth days, re- 
spectively, after the inoculation, and the brain from 
ene was used for subsequent intracerebral inocula- 
tion into other animals. With each passage aerobic 
and anaerobie cultures were made and brain tissue 
from animals showing central nervous system symp- 
toms were examined for histopathological evidence of 
encephalitis." After the third passage, filtration ex- 
periments were conducted with the pooled brains of 


mice showing symptoms. Identification of the fil- 
trable agent of the fifth mouse passage as the West- 
ern type of equine encephalomyelitis virus was made 
by neutralization tests with serum of rabbits immun- 
ized to known strains of Western and Eastern equine 
virus and St. Louis encephalitis virus. The filtrable 
virus recovered from the chicken mites was neutral- 
ized by the Western equine immune serum but was 
not affected by the serum of rabbits immunized to the 
Eastern strain of equine virus or the virus of St. 
Louis encephalitis. Similar experiments with chicken 
mites collected from the Bennett ranch were con- 
ducted after the mites were kept in test-tubes for nine 
days without feeding. Again virus could be recovered 
suggesting that the agent was present within the 
bodies of these insects. Three of seven serum samples 
from chickens on the Bennett ranch contained neutral- 
izing antibodies for the Western equine virus. [Ex- 
periments with the fowl ticks collected from the same 
ranch were negative. 

All attempts to isolate virus from specimens ¢l- 
lected at the remaining eight farms were negative. 
Attempts to demonstrate virus in chicken mites 0° or 


11 The author is indebted to Dr. Charles Ashworth th for 
examining these tissues. . 
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fowl ticks collected at a farm where a proved faial 
ease of Western equine encephalitis in a child had 
oecurred® were likewise negative. The above pro- 
cedures were repeated in each case. Tests for neutral- 
izing antibodies in the serum of the chickens on the 
various farms have not been completed. 

These studies are being extended and will be re- 
peated during the summer and fall months when the 
common chicken mite is more prevalent. Meanwhile, 
studies are in progress to determine whether, under 
experimental conditions, hereditary transmission of 
the Western equine virus in chicken mites can be 
effected.!” 

SUMMARY 


The Western type of equine encephalomyelitis virus 
has been isolated from chicken mites (Dermanyssus 
gallinae) in nature during an outbreak of the equine 
disease in the Southwest. 

Epwarp 

DEPARTMENT OF BACTERIOLOGY AND IMMUNOLOGY, 


SOUTHWESTERN MEDICAL COLLEGE, 
' DALLAS, TEXAS 


THE ANTIBACTERIAL PROPERTIES 
OF DICUMAROL 


Despite the considerable amount of work done on 
diecumarol, it has not been recognized up to now that 
this compound has marked antibacterial properties. 
The growth inhibitory effect of dicumarol was studied 
against fourteen bacterial species and the results are 
represented in Table 1. ! 


TABLE 1 


Growth inhibitory concentra- 
tions of dicumarol 


Staphylococcus aureus 1: 100,000 
Streptococcus pyogenes 1: 100,000 
Streptococcus ans 1: 100,000 


Streptococcus fecalis 
Bacillus anthracis 
Bacillus subtilis 
Corynebacterium diphtheriae 
Clostridium welchit 
Brucella abortus 
Eberthella typhosa 
Escherichia cold 
Salmonella paratyphi A 
Proteus vulgaris 
Pseudomonas pyocyanea 


,00 
Not inhibited at 1 : 25,000 
1: 100,000 
Not inhibited at 1: 25,000 
1 : 25,000 
at 1: 25,000 
Not inhibited at 1: 25,000 
Not inhibited at 1: 25,000 
Not inhibited at 1: 25,000 


Not inhibited at 1: 25,000 
Not inhibited at 1: 25,000 


Since naphthoquinones having Vitamin K activity 
are the physiological antagonists of dicumarol, it was 
of interest to determine whether naphthoquinones 
would antagonize the antibacterial properties of this 
compound. This possibility was tested in the ease of 
Staphylococeus aureus. It was found that methyl-1,- 
‘naphthoquinone failed to antagonize the growth 
inhibition eaused by dicumarol. 


a, E. Sulkin and C. L. Wisseman, Jr., to be pub- 
8 With the technical assistance of George C. Patterson. 
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Dicumarol was first isolated by Link and associates? 
from spoiled sweet clover. One may be allowed to 
speculate on the possibility that if it could be shown 
that the spoilage of sweet clover was due to the action 
of microorganisms, dicumarol could be considered a 
naturally oceurring antibiotic. 

ANbDRES GOTH 

SOUTHWESTERN MEDICAL COLLEGE, 

DALLAS, TEXAS 


THE MECHANISM OF GROWTH INHI- 
BITION BY HEXENOLACTONE 


A POTENT growth-inhibitor, supposedly parasorbic 
acid, occurs in a variety of natural sources, notably 
malt, yeast, orange peels! and the ripe berries of the 
mountain ash, Sorbus. The inhibitor suppresses the 
germination of seeds and pollen as well as the growth 
of certain microorganisms and animal tissues. * 
Among the bacteria are some (lactic acid bacteria, 
Streptobacterium plantarum) which, like animal epi- 
thelia (chick epithelia, Ehrlich carcinoma), are rela- 
tively unresponsive; and others (Staphylococcus au- 
reus) which, like fibroblasts and mesenchymal cells, 
are very sensitive to the inhibitor.+-*-* Kuhn and 
Jerchel? have recently identified parasorbie acid (1) 
in extracts of Sorbus berries and established proof for 
its structural configuration. Synthesis was reported 
independently by two groups of investigators.’ ? 

In the form of a relatively simple and comparatively 
stable molecule, i.e., an unsaturated delta-hexenolae- 
tone, a potential tool is thus provided for the eluci- 
dation of the mechanism of an antibiotic activity. 

Beeause of structural resemblance between hexeno- 
lactone (parasorbic acid) and pantolactone, which re- 
acts with beta-alanine to form pantothenic acid, 
Medawar, Robinson and Robinson’ suggested a pos- 
sible interference of the inhibitor with pantothenic 
acid metabolism. In experiments designed to test this 
hypothesis*-> pantothenic acid did not weaken the 
activity of hexenolactone. On the other hand, both 
alpha-alanine and beta-alanine as well as glutathione 
were shown by Hauschka‘ to inactivate the inhibitor, 
while glycine, iso-leucine and glutamic acid had no 
such effect. Further experiments, to be summarized 
here, have established cysteine, but not cystine, as 
antagonistic to hexenolactone. This antagonism was 
demonstrated by bio-assay and its mechanism eluci- 
dated in part by colorimetric and spectrophotometric 
methods. 

1M. 8. Stahmann, C. F. Huebner and K. P. Link, 
Jour. Biol. Chem., 138: 513, 1941. 
ee Robinson and Robinson, Nature, 151: 195, 

2 Kuhn and Jerchel, Ber. Chem. Ges., 76B: 413, 1943. 

8 Kuhn, Jerchel, Moewus, Moller and Lettre, Naturwiss., 
31: 468, 1943. 


4 De Lor and Means, Rev. Gastroenterol., 11: 319, 1944. 
5 Hausehka, Nature, 154: 769, 1944. 
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When the planarian Dugesia tigrina is exposed to 
5x 10-5 molar hexenolactone for 12 to 20 hours, a 
charaeteristic three-partite lesion develops in the 
dorsal body-wall of the animal. The lesion pattern 
resembles an inverted “Y” and always corresponds 
in extent to the underlying triclad intestine. Cross- 
sections reveal that the inhibitor takes effect from 
within the animal, producing first a partial eviscera- 
tion, secondly disintegration of the three branches of 
the gut and of the surrounding mesenchyme, and lastly 


_ the triclad wound in the dorsal body-wall. There is 


no indication of an axially graded susceptibility to 
hexenolaectone. Disintegration tissue-differential, 
mesenchyme being most and dermal epithelium least 
affected. The above sequence of events is apparently 
very specific, as it ean not be induced by a large va- 
riety of inorganic and organic toxic substances in 
various concentrations, including the structurally sim- 
ilar isomere sorbie acid (II), maleie anhydride (III) 
and maleie acid (IV). 


(T) (IL) sorbic acid maleic anhydride (IZ) maleic acid 


Quantitative evaluation of the degree of antagonism 
between various amino-acids and hexenolactone was 
based on measurements of lesion area, extent of re- 
pair-growth and survival. The planarians were in- 
dividually matched as to size and pigmentation, and 
eomparable lots of from 10 to 20 animals were ex- 
posed simultaneously to test medium (amino-acid plus 
5x 10-5 M hexenolactone at pH 6.7-7.0) and control 
solution (5 x 10-5 M hexenolactone, same pH as test). 


TABLE 1 


Activity oF M (=100%) A 
Periop or 20 Hours, AS INFLUENCED BY THE ADDITION 
or VARIOUS AMINO ACIDS AND A TRI-PEPTIDE 


Test substance in nx10° moles 


Effect % activity per liter added to 5x10* M 


hexenolactone 
n 
0 Cysteine 25.0 
I 35.3 Glutathione 25.0 
49.0 Cysteine 2.5 
Significant 62.2 Glutathione 2.0 
Inactivation 67.5 Beta-alanine 5.0 
68.2 Beta-alanine 2.5 
69.9 Glutathione 5.0 
96.5 Beta-alanine 20.0 
II 100.0 Hexenolactone Control 
Within range of 101.4 Cystine 12.5 
standard control 106.6 Iso-leucine 5.0 
variability 111.6 Iso-leucine 2.0 
til 122.3 Glycine 1.0 
Activation 124.5 Cystine - 2.5 
or 125.1 Glycine 2.5 
double toxicity 132.5 Glutamic acid 2.0 pH adjusted 
160.5 Glutamic acid 2.0 ad- 
us 
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The experimental results, based on lesion measure. 
ments in 81 separate tests performed on 2,146 matched 
animals, are condensed in Table 1. 

Both cysteine and glutathione were most effectiy, 
in the higher concentrations, while beta-alanin, 
20 x 10-° M was consistently without effect. Contyo) 
solutions of the amino acids alone in corresponding 
concentrations were not detectably deleterious, 

Mendez® has recently reported that the cardiac 
activity of the angelicalactones (which are stry. 
turally related to the gamma-lactone rings in the 
side-chains of certain aglycones of the digitalis 
group) may be directly ascribed to peroxides formed 
in aqueous solutions in the presence of metallic in. 
purities. This peroxide effect was counteracted by 
cysteine, glutathione and other SH compounds, the 
sulfhydryl presumably preventing the oxidation by 
forming complexes with the metallic catalysts. 

Analysis of delta-hexenolactone solutions, such as 
those used in our Dugesia experiments as well as 
much higher concentrations, gave no positive tests 
for peroxide, even after prolonged aeration in the 
presence or absence of either copper or animal tis. 
sues. Our findings for delta-hexenolactone are not 
to be taken as contradicting Mendez’ results with 
gamma-angelicalactone. Attempts to reproduce the 
hexenolactone lesion pattern in Dugesia with inor- 
ganic peroxide or with the organic tertiary-butyl- 
hydroperoxide’ were unsuccessful. The inactivation 
of hexenolactone by SH compounds is, therefore, not 
explainable by the inhibition of metal catalysis or 
by a reaction between sulfhydryl and peroxide. The 
inactivating mechanism is actually a direct and re- 
versible interaction between R-SH and the lactone, 


as shown by colorimetric and spectrophotometric 


studies. 

Cysteine (1x10-? and 1x10-*M) was added to 
equimolar solutions, buffered at pH 7.0, of (A) 
freshly dissolved hexenolactone, (B) freshly dissolved 
hexenolactone and beta-alanine, (C) hexenolactone 
dissolved 48 hours earlier, (D) hexenolactone having 
stood for 48 hours with beta-alanine. Buffered cys 
teine (E) and cysteine-beta-alanine solutions (F) 
served as controls. The reactions were studied, # 
constant temperature (18° C + 1° C), under aerobie 
conditions as well as under nitrogen, by the colori- 
metric Folin-Shinohara method.® 

While in the control solutions (E, F) sulfhydry! 
and disulfide together accounted for 100 per cent. of 
the original SH contents, the test solutions A, B, ¢; 
D all showed a rapid reaction (84-87 per cent.) be 


4 Mendez, Jour. Pharmacol. and Exp. Therap., 81: 151, 

1944. 

ie and Harris, Jour. Am. Chem. Soc., 60: 2434; 
8 Shinohara, Jour. Biol. Chem., 112: 709; 1936. 
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Fia. 1. Interaction between hexenolactone and cysteine 
(under relatively anaerobic conditions). 


therefore, appears to counteract the biological effect 
of hexenolactone through a mechanism distinct from 
inactivation by SH, as borne out also by the concen- 
tration optimum of beta-alanine (Table 1). __ 

The hexenolactone-cysteine addition compound is 
gradually decomposed again, yielding disulfide in 
sufficient quantity to account for all the cysteine. 
Decomposition under relatively anaerobic conditions 
is five to seven times slower than in the presence 
of 

The ultraviolet absorption peak, characteristic for 
the conjugated double bond in the hexenolactone 
molecule (I), is markedly lowered during the height 
of the reaction with cysteine, but 9 days later has 
approximately returned to pre-reaction shape and 
magnitude. At no time does the spectrum resemble 
the typical absorption curve for sorbic acid (II). 
The spectral changes are consistent with the colori- 
metric data and suggest regeneration of hexenolac- 
‘one. Furthermore, the complete inactivation of the 
hexenolactone (5x 10-5 M) effect on Dugesia by cys- 
tine (25 x 10-5 M), shown in Table 1, lasts for only 
“) to 24 hours. After this period triclad lesions 
gradually appear in the test animals. However, the 
nolecule which emerges from ‘the reaction with cys- 
tine is only about one third to one half as active 
as a hexenolactone control. This raises the problem 
of a struetural change, now under investigation. 
Hammett® has demonstrated the réle of the sulf- 
tydryl group in cell proliferation. The activity of 
the many enzymes with SH groups in the protein 
portions of their molecules appears dependent on the 


*Hammett and” Hathmett, Protoplasma, 15: 59, 1932. 
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maintenance of SH in the reduced state which, ac- 
cording to Barron and Singer,!° is insured by the 
presence of glutathione. Inactivation by SH of the 
antibiotic properties of penicillin and several widely 
different bacteriostatic substances was recently re- 
ported by Cavallito and Bailey.1! In view of our 
similar findings for hexenolactone it is suggested that 
some of the most effective antibiotics interfere with 
cellular proliferation mainly through their reactivity 
with SH groups essential to enzyme function. 
THEODORE HAUSCHKA 
Gerrit TOENNIES 
ANSEL P, Swain 
LANKENAU HOSPITAL RESEARCH INSTITUTE 
AND THE RESEARCH DEPT. oF McNEIL 
LABORATORIES, INC., 
PHILADELPHIA 


HYDROLYSIS OF CHOLINE ESTERS 
BY LIVER 

In a recent paper Mendel, Mundell and Rudney* 
have shown that acetyl-beta-methylcholine (Merck’s 
mecholyl) is a specific substrate for true cholinesterase 
(ChE) and benzoylcholine, a specific substrate for 
pseudo-ChE. Both of these enzymes hydrolyze acetyl- 
choline (ACh) more efficiently than their specific sub- 
strates, and when a mixture of the enzymes occurs, 
both take part in the total ACh hydrolysis. 

While investigating the true ChE and pseudo-ChE 
content of various organs by a microchemical titri- 
metric method? it was noted that the above conditions 
did not always hold in the case of rodent livers. The 
results (Table 1) are expressed in terms of Qeaz 
(mgms ACh hydrolyzed by 100 mgms tissue per 
hour) and for the sake of comparing enzyme activi- 
ties on a molecular basis, the data for mecholyl and 
benzoylcholine have been calculated in terms equiva- 
lent to that of ACh. 

In the cat and rat livers ACh hydrolysis appears 
to be dependent on the enzymes hydrolyzing mecholyl 
and benzoyleholine, principally pseudo-ChE. But in 
the rabbit and especially in the guinea pig livers, ACh 
hydrolysis seems to be purely a function of true ChE; 
the relatively high means and low standard errors in 
the appropriate “percentage of ACh” column testify 
to this relationship. Benzoyleholine hydrolysis by 
rabbit and guinea pig livers, however, show no con- 
stant ratio to ACh hydrolysis. In fact, the guinea 
pig liver splits benzoylcholine 5 to 11 times as rapidly 
as ACh. 

The guinea pig pancreas and submaxillary salivary 
gland, whose ability to split benzoyleholine is of the 

10 Barron and Singer, SCIENCE, 97: 356, 1943. 

11 Cavallito and Bailey, ScIENCE, 100: 390, 1944. 

1B. Mendel, D. B. Mundell and H. Rudney, Biochem. 


Jour., 37: 473, 1943. 
20. H. Sawyer, Jour. Exp. Zool., 92: 1, 1943. 
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TABLE 1 
HYDROLYSIS OF ACETYLCHOLINE, MECHOLYL AND BENZOYLCHOLINE 
Number of A ight 
animals of tissue Per cent of P 
mg Qach Qmech ACh* QBenz of 
Liver 4 19.4 4.40 0.518 0.26+ 0.039 6+0.9 1.81 + 0,122 42484 
Rat 3 ‘male 21.0 0.54F0.021 0.0940.024 1744.0  0.824+0.004 59453 
Guinea pig 4 14.0 0.31+4+0.0381 0.23+0.031 2.500.507 810 + 195 
emale 
Rabbit 4 female 21.2 1.5840.241 1.29+0.191 8245.1 0.92+0.135 624137 
Pancreas Guinea pig 2 female 12.6 7.52+0.145 0.50+0.007 6+0.7 2.00% 0.125 26416 
Salivary gland Guinea pig 1 male 6.7 15.3 1.47 10 ; 4.72 v1 


* The hydrolysis of mecholyl and benzoylcholine have been compared with ACh hydrolysis, assuming the latter to : 
100 per cent. The standard errors have been calculated according to the formula 8. B. = 


same order as that of the liver, hydrolyze ACh in 
amounts large enough to make.the enzyme present in 
these tissues fulfill the expectations of pseudo-ChE. 
True ChE, while active, is of secondary importance 
in the total ACh hydrolysis. In other guinea pig 
tissues and organs assayed, including skeletal muscle, 
peripheral nerve, sympathetic ganglia, anterior hy- 


_ pophysis, adrenal medulla and spleen, the hydrolysis 


of ACh, as in pancreas and salivary gland, is invari- 
ably greater than that of benzoylcholine. 

Presumably the low ACh hydrolysis by the guinea 
pig liver might be due to the presence of inhibitors. 
If this were true, then an extract of guinea pig liver 
should also inhibit ACh hydrolysis by pseudo-ChE 
elsewhere. To test this possibility a sample of rat 
serum (largely pseudo-ChE) was found to have an 
ACh hydrolyzing capacity, in arbitrary units of 2.98. 
Guinea pig liver extract had an activity, in the same 
units, of 0.16. A mixture of the rat serum and the 
guinea pig liver extract together showed an activity 
of 313, clearly demonstrating that the two activities 
are additive (theoretical, 3.14) and that the low ACh 
hydrolysis by guinea pig liver is not due to the pres- 
ence of inhibitors. 

There is therefore an esterase present in strong 
concentrations in the guinea pig liver, and to a lesser 
extent in the rabbit liver, which splits benzoylcholine 
but is not concerned with ACh hydrolysis. Nachman- 
sohn and Rothenberg* have recently shown that the 
guinea pig kidney also hydrolyzes benzoylcholine 
faster than ACh. It may perhaps be of significance 
that this enzyme, which will be temporarily designated 
benzoyleholine-esterase, is located in those tissues in 
the body, liver and kidney, in which it has been dem- 
onstrated that the enzymic detoxication of benzoic 
acid chiefly oceurs.* 

Although the distribution of benzoyleholine-esterase 
appears to be limited, the fact that it oceurs at all 
sounds a note of caution to the acceptance of benzoyl- 
choline hydrolysis as an absolute measure of pseudo- 
ChE activity. Pseudo-ChE assays should be made, as 


3D. Nachmansohn and M. A. Rothenberg, SCIENCE, 
100: 454, 1944. 

4H. Waelsch and A. Busztin, Jour. Physiol. Chem., 249: 
125, 1937. 


n(n-1) 

appears to have been done, only in conjunction with 
assays both of ACh and mecholyl hydrolysis.° 
CHARLES H. Sawyezr 


DUKE UNIVERSITY SCHOOL OF MEDICINE, 
N, C. 


A CATALYTIC EFFECT OF THIAMINE AT] 


THE DROPPING MERCURY ELECTRODE: 


A WAVE occurring near —1.9 volts in the polar- 
grams of extracts of stimulated cholinergic nerves; 
of solutions used for bathing such nerves’ and of 
heart fluids of frogs following vagal stimulation‘ has 
been attributed by v. Muralt to the liberation of 
thiamine or a related compound. The concentration 
of material set free, however, was found to be far 
lower than the lowest concentration of pure thiamine 
which could be detected polarographically. v. Murali 
therefore ascribes the wave to a catalytic effect of the 
liberated thiamine or thiamine derivative at the drop- 
ping mercury electrode. 

The present communication describes a_polaro- 
graphie effect of chemically pure thiamine® which in 
sensitivity approximates those of the nerve action- 
substance and what v. Muralt calls the “second vagus- 
substance.” 

When highly dilute solutions of thiamine are ele¢- 
trolyzed in ammonium chloride, borie acid—KC1 mix- 
tures, or phosphate buffer as supporting medium, the 
resulting current-voltage records show a prominett 
wave with a maximum at —1.7 volts with respect to 
the saturated calomel electrode (Fig. 1). The wave 
does not appear in the absence of thiamine. Air need 
not be removed from the solution, as the preceding 

5 The author is indebted to Drs. F, Bernheim, E. J. 
Boell, J. E. Markee and W. A. Perlzweig for reading the 
manuscript, and to Hoffmann-La Roche, Inc., for supply: 
ing the benzoylcholine chloride. 

1 Aided by a grant to Dr. George Wald from the Wi! 
liams-Waterman Fund of the Research Corporation. 
author is deeply grateful to Professor Wald, at whose svg: 
gestion and in whose laboratory this study was conducted, 
and also wishes to thank Dr. James J. Lingane for val: 
able advice. 

2A. v. Muralt, Pfliigers Arch., 245: 604, 1942. 

3 Idem, Helv. Physiol. Acta, 1: C20, 1943. 

4 Idem, Nature, 154: 767, 1944. 

5 Obtained, together with several derivatives used in this 


study, courtesy of Dr. D. F- Robertson, Mer 
& Co., Inc., way,N. J. . 
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Fig. 1. Catalytic waves of thiamine in 1/30 M phos- 
phate buffer of pH 5.89 equilibrated with air. Temp. 25° 
(, All waves run from —1.4 to-1.8v. Molar concentra- 
tims of thiamine were: (1) zero; (2) 2.5x10-7; (3) 
5x10-7; (4) 10°; (5) 2x10. 


trode takes place at about —1.3 volts,® the eurrent 
must be due to redneed thiamine. 

The best results were obtained using prosphate 
buffer. The strength of the current was found to be 
roughly proportional to the logarithm of the hydro- 
gen-ion activity. The variation of the current with 
the concentration of thiamine at pH 5.89 is illustrated 


in Table 1. 
TABLE 1 


DEPENDENCE OF THE CATALYTIC CURRENT ON THE THIAMINE 
CONCENTRATION (1/30 M PHospHats Burrer, PH 5.89; 
AiR ATMOSPHERE ; TEMPERATURE 25° C.) 


Thiamine concentration, Current,* 
moles x 107/liter microamperes 
0 0 
1.0 1.8 
2.5 4.5 
5.0 8.4 
7.5 11.6 
10.0 14.4 
20.0 24.4 
40.0 38.6 
60.0 49.1 
80.0 54.8 
100.0 60.5 


‘Corrected for non-catalytic hydrogen current of buffer. 


In order to obtain a current of 4.7 microamperes 
by the simple reduction of thiamine in unbuffered 0.5 
N potassium ehloride under otherwise identical con- 
ditions, a concentration of 10° M is required. That 
is the current obtained in phosphate buffer of pH 
589 is about 4,000 times as sensitive to thiamine con- 
‘entration as the diffusion current. It is obvious that 
‘ne is dealing here with a powerful catalytic action 


and O. L. Davis, Jour. Biol. Chem., 137: 
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of thiamine. According to the prevailing concept re- 
garding catalyzed electrode reactions,’ catalytic cur- 
rents obtained with the dropping mercury cathode 
are hydrogen currents, caused by an inerease in the 
rate of discharge of hydrogen ions under the influence 
of substances that decrease the overvoltage of hydro- 
gen on mercury. It can be concluded that thiamine 
is such a substance. | 

Table 1 indicates that the relation between the con- 
centration of thiamine and the magnitude of the cur. 
rent is not linear. The current tends to increase less 
and less in proportion to the rise in concentration. 
At a concentration of 3x10->M a limiting value of 
90 microamperes is reached which is not exceeded on 
further addition of the vitamin. Like the concentra- 
tion-current relations of other catalytically active 
compounds’ the dependence of the catalytic current 
on the thiamine concentration can be expressed by a 
Langmuir adsorption isotherm. 

The inference that adsorption of thiamine at the 
electrode surface is a determining factor in the cata- 
lytie process is supported by the fact that the vitamin 
is a capillary-active compound. It is able to suppress 
and eliminate the oxygen maximum® and, according 
to our observations, has the same action on the max- 
ima of cobalt and other metallic ions. Incidentally, 
v. Muralt? reports that the oxygen maximum in oxy- 
genated Ringer solution is suppressed by extracts 
from stimulated and particularly from unstimulated 
nerves. We have obtained further proof for the sur- 
face-activity of thiamine by studying its effect on the 
electrocapillary curve of mereury. The interfacial 
tension in a capillary-inactive electrolyte solution is 
significantly decreased over a wide potential range 
by addition of small quantities of thiamine. 

The pyrimidine moiety of thiamine and the ternary 
as well as the quaternary thiazole portion® do not 
yield the catalytic wave. Addition of sulfite to thia- 
mine solutions completely abolishes it. On the other 
hand, both thiochrome and the product of prolonged 
action of strong alkali on thiamine are characterized 
by waves similar to that of thiamine itself. The pyro- 
phosphate of thiamine produces only a faint current; 
thiamine disulfide’® yields a wave comparable to that 
of thiamine in twice its molar concentration. 

The oceurrence of the catalytic thiamine wave has 
escaped the attention of earlier investigators® who 
have worked with thiamine in phosphate buffer, pos- 


7R. Brditka, Coll. Czech. Chem. Commun., 11: 614, 
1939. 

8'V. Zambotti and A. Ferrante, Boll. Soc. Ital. Biol. 
Sper., 14: 689, 1939. 

9 2,5-dimethyl-6-aminopyridine, 4-methy] - 5 - hydroxy- 
iodide. 

10 QO. Zima and R. R. Williams, Ber. Deutsch. Chem. Ges., 
73: 941, 1940. 
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sibly because it is superimposed upon the non-cata- 
lyzed hydrogen wave of the buffer acid (cf. Fig. 1), 
and is of such magnitude that the maximum goes 
unnoticed unless a low galvanometer sensitivity is 
employed. The values of current shown in Table 1 
are corrected for the non-catalytic buffer current. 
It should be pointed out that the polarographic 
effect of thiamine described here is entirely distinct 
from the thiamine wave which Bergh et al. dis- 
covered to be partly responsible for the polarographic 
cancer serum reaction. The latter wave occurs in am- 
monia¢al cobalt solution at a-more positive potential 
than the present wave, and is much less sensitive 
to the presence of thiamine. It closely resembles 
Brdicka’s* eatalytie sulfhydryl waves, and in the 
opinion of the writer is due to the sulfhydryl group 
of the thiol into which thiamine rearranges on treat- 
ment with alkali.1* 
ALBERT WOLLENBERGER, 
Fellow of the Harvard University Com- 
mittee on Pharmacotherapy 


BIOLOGICAL LABORATORIES, ‘ 
HARVARD UNIVERSITY 


THE NUTRITIVE VALUE OF FUSARIA! 


EXTENSIVE studies have been made on the enzymatic 
performances of members of the Fusarium family.? 
We were particularly interested to find that some 
Fusaria were capable of synthesizing thiamin.? With 
a view to ascertaining whether these organisms could 
synthesize also the other members of the vitamin B 
complex, a study of the food value of Fusaria has 
been carried out. 

It has been well established that brewer’s yeast at 
a 10 per cent. level in a synthetic diet supplies suffi- 
cient amounts of the B complex, so that normal 
growth, reproduction and -lactation in mice are ob- 
tained. The first experiment which, therefore, sug- 
gested itself was to determine whether Fusaria could 
adequately replace brewer’s yeast in such a purified 
ration. 


11 F,. Bergh, O. M. Henriques and C. G. Wolffbrandt, 
Nature, 142; 212, 1938. 

12R. Brditka, "Coll. Czech. Chem. Commun., 5: 148: 
1933, 

18 R. R. Williams and A. E. Ruehle, Jour. Am. Chem. 
Soc., 57: 1856, 1935. 

i This investigation was supported by grants from the 
Rockefeller Foundation and the John and Mary R. Markle 
Foundation. The authors are under obligation to Dr. 
L. J. Seiarini for his cooperation in the production of 
large amounts of Fusaria. The brewer’s yeast was ob- 
tained through the courtesy of Anheuser-Busch, Inc., St. 
Lonis, Mo. 

2¥. F. Nord, Ergebn. Enzymforsch., 8: 149, 1939; R. 
P. Mull and F. F. Nord, Arch. Biochem., 5: 283, 1944. 

3 L. J. Seiarini and F, F. Nord, Arch. Biochem., 3: 261, 
1943. 

4L. J. Vinson, Dissert. Fordham Univ., 1944; L. R. 
Cerecedo and L, J. Vinson, Federat. Proceedings, 3, 55: 
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In these experiments two strains of the genns p,, 
sarium were used, viz., Fusarium lini Bolley (FB) 
and Fusarium graminearum Schwabe (Gibberella Sq. 
binettii) (Fgra). The Fusaria were grown on a 
artificial stock culture medium® containing glyco 
After a growth period of three weeks in a steriliney. 
bator, the mats were removed, washed with water, aip 
dried and ground up into a powder. This powder wag 
incorporated into the diets. The percentage compy. 
sition of the experimental diets used is given jy 
Table 1. 


TABLE 1 
Diet V-3 Diet 
Purified casein (Smaco) ....... 25 25 
= (Osborn and Mendel) ..... 5 5 
F FIB ee 10 ee 


The mice used’ in these experiments were of two 
strains, viz., the Rockland black and an albino strain 
raised in these laboratories. They were placed on 
the experimental diets at weaning. Eleven mice wer 
placed on the V-3 diet, and seven animals received 
the V-4 diet. 

The V-4 diet containing Fgra was totally inadequate 
for growth in both strains. The animals ate very 
little of the diet and died within three weeks. The 
V-3 diet containing FIB, on the other hand, proved 
to be excellent for growth in both strains of mice over 
a period of 30 to 35 days. The growth during this 
period was superior to that obtained with diets con- 
taining 10 per cent. brewer’s yeast. The food intake 
averaged 3-3.5 grams daily. After the first month 
on this diet, however, growth fell off and a loss in 
weight occurred. The daily food intake dropped t 
1-1.5 grams. Since this loss in appetite suggested 1H he 9) 
possible thiamin deficiency, a supplement of this vits- 
min (10 micrograms daily) was either injected or fed. MM). fo 
An immediate resumption of growth occurred, and they inst 
food intake was tripled over night. An effect com-BiBiss gy 
parable to the injection of Vitamin B, was obtainel 
when the amount of FIB in the diet was doubled. 
FIB contained® about 20 micrograms of this vitamil 
per gram of dried material so that approximately * 
micrograms were present in one gram of the diet. 

It should be noted that Fgra, which was totally i- 
adequate as a source of the B-complex vitamins, W# 
found to contain only 5 micrograms of vitamin B, pet 
gram of dried material, this supplying 0.5 mict0- 
grams per gram of diet. However, thiamin is not tht 
only deficient vitamin that is responsible for the it 
sufficiency of the Fgra diet, since a supplement o 


5F. F. Nord et al., Proc. Nat. Acad. Sei., U. 8. 29: 
121, 1943. 
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nin B, did not have any beneficial effect. In 
‘pr to rule out the possibility that a toxie factor® 
vit be present in the dried mycelia, the Fgra diet 
fortified with adequate quantities of the crystal- 
}» B complex vitamins.’ Six mice fed this diet grew 
isfactorily. It would appear, therefore, that the 
iequacy of Fgra in the diet was due only to a 
iitiple vitamin deficiency and not also to some 
yeti¢ principle. 

In order to study the effect of FIB during lacta- 
m, three female mice raised on the diet V-3 were 
ied when 75 days old. They were given daily sup- 
ments of 100 micrograms of Vitamin B,. Gesta- 
» and lactation were normal for the three mice. 
nese results indicate that diet V-3 containing 10 per 
nt, FIB as a source of the B-complex vitamins when 
plemented with thiamin is adequate for growth, 
production and lactation in mice. The thiamin 
ment of Fusaria can be, of course, increased by 
iding vitamin B, to the cultures.® 

In order to determine the nutritional value of the 
ntein in FIB a ration (Diet V-6) was prepared in 
hich FIB supplied, in addition to the B-complex 
tamins, the sole protein of the diet. It consisted 
[40 per cent. FIB, 40 per cent. sucrose, 5 per cent. 
ts, 10 per cent. Crisco and 5 per cent. lard. This 
et was supplemented with a vitamin A and D econ- 
ntrate (4 mg/100 g diet). The level of protein in 
y diet was about 15 per cent. on the basis that the 
neentage of protein in FIB was approximately 37 
x cent.® as contrasted with 45 per cent. protein in 
wwer’s yeast. Six mice on this ration grew satis- 
corily over a period of 30 days, and their growth 
mpared favorably with that of animals raised on a 
ghly purified ration containing 18 per cent. casein. 
The utilization of FIB as a food constituent seems 
bbe all the more noteworthy, since this and related 
olds can be easily grown in the course of the aleo- 
lic fermentation of hexoses and pentoses present, 
it instance, in properly pretreated wood hydroly- 
les, sulfite waste liquors’® and wheat stillage.*’ 


SuMMARY 


It has been shown that Fusarium lini B. grown on 
artificial stoek culture medium when supplemented 


'H. Miessner and G. Schoop, D. Tieraerztl. Wochenschr., 
pe 1929; W. G. Hoyman, Phytopathology, 31: 871, 


Coreeedo and L. J. Vinson, Arch. Biochem., 5: 
4 C. Wirth and F. F. Nord, Arch. Biochem., 1: 143, 


*Protein content estimated by Kjeldahl nitrogen de- 
minations. 

“F. F. Nord and R. P. Mull, in press; G. A. Loughran, 
‘Soodak and F. F. Nord, Arch. Biochem., 6: 163, 1945. 
FE. F, Nord, L. J. Sciarini and J. ©. Wirth, Cereal 
emistry, 22: 11, 1945. 
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with thiamin provides adequate amounts of the B-com- 
plex vitamins for normal growth, reproduction and 
lactation in mice, and that it compares very favorably 
with brewer’s yeast in its food value. 


Leonarp J. VINSON 
LEopotp R. CERECEDO 
Ropert P, Mui 
F. F. Norp 

ForDHAM UNIVERSITY 


PODOPTERA, A HOMOEOTIC MUTANT OF 
DROSOPHILA AND THE ORIGIN 
OF THE INSECT WING 


AmoneG the mutants of Drosophila the ones of 
greatest interest to the morphologist, embryologist 
and evolutionist are the homoeotic (Bateson) mutants 
involving the replacement of a segmental appendage 
by a homodynamic one. The best-known cases are: 
aristopedia (Balkaschina), the transformation of the 
arista of the antenna into a more or less complete 
tarsus; proboscipedia (Bridges) in which the labella 
of the proboscis have changed into tarsi; tetraptera 
(Chetverikow) with halteres changed more or less 
into wings; tetraltera (Goldschmidt) with wings 
changed more or less into halteres. To these we add 
now a higher allele of tetraltera named podoptera 
with wings changed more or less into legs. We be- 
lieve that this mutant is so important to the compara- 
tive morphologist that 4 short note in advance of an 
illustrated paper is justifiable. 

Podoptera has a still lower penetrance than the 
allelie tetraltera. In homozygous lines the incidence 
of the type varies from } to 3 per cent., all other 
flies being normal. Thus far no methods for increas- 
ing this penetrance sufficiently so as to allow an 
embryological study have been found. Another char- 
acter which podoptera has in common with tetraptera 
is the extreme asymmetry of expression—only one 
wing shows the type. Thus far only one per cent. of 
flies with both wings .affected have been found. A 
third parallelism to both tetraptera and tetraltera is 
the highly variable expressivity of the mutant effect. 
This is a very welcome feature, because it results in 
the appearance of a complete series of transitions 
from a wing to a leg without tarsus. This is impor- 
tant for the interpretation, as it rules out the possi- 
bility of assuming either a translocation of a leg disk 
dorsally or an erroneous induction of an undeter- 
mined disk (the latter is also excluded by the devel- 
opmental physiology of Diptera), in addition to other 
explanations of this type. The transformation to be 
described. shortly has shown to my (and probably 
most entomologists’) surprise that Berlese’s idea of 
the quadripartite structure of the wing is essentially 
correct; and further that the Drosophila wing con- 
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tains visible parts homologous to a leg consisting of 
coxa, femur and tibia. 

The following stages of transformation are typical, 
omitting more or less abnormal side lines. (1) The 
wing is spread at right angles, small irregularities of 
venation appear; the costal cell changes. (2) The 
spread wing shortens, part of the veins and of the 
wing at the posterior end are missing. The costa ad- 
jacent to the costal cell becomes thicker and its seg- 
mentation into three parts visible in the normal wing 
is aecentuated. The costa thickens and extra bristles 
appear in addition to the normal two rows. (4) The 
wing spread is reduced to two lobes, frequently in- 
flated or in the shape of two chitinized knobs with 
bristles; only the squama (alula) remains more or 
less as a separate posterior structure, sometimes as- 
suming the shape of a palpus. At this stage the costa 
and the neighboring cell become separated from the 
rest of the wing and transform into a typical leg with- 
out tarsus, sometimes properly bent between femur 
and tibia. There is a coxa at the basis, tibial spurs 
at the end of the tibia and the four rows of bristles 
on each face typical for a leg. There are many small 
variations and pathological formations, but this main 
line of transformation clearly stands out. Sometimes 
the incomplete transformation shows in an anterio- 
posterior sequence; (1) the more or less developed 


leg, (2) two knobs of different size and form and with 


bristles, (3) a palpus-like structure derived from the 


SCIENTIFIC APPARATUS AND LABORATORY METHODS#E*? 


A SUGGESTED STERILITY TEST FOR 
PENICILLIN 

In 1943 the authors' reported the inactivation of 
penicillin by eysteine.? Lawrence,® in 1943, described 
a sterility test for penicillin which involved the use 
of an enzyme preparation, Clarase, for the inactiva- 
tion of the antibiotic. In a later eommunication* he 
stated that this activity of Clarase was not associated 
with its diastatic properties, but was due to water- 
soluble filterable substances of bacterial origin which 
were present in the enzyme preparation. Stanley® 
reported that only certain samples of Clarase were 
effective penicillin-inactivators and emphasized the 
fact that each lot of the material should be tested and 
standardized in this respect before being employed 

1 Report to the Johnson Research Foundation, 1943. 

2 This work was carried out at the Laboratories of Gen- 
eral Bacteriology, Yale University, and was aided by a 
grant from the Johnson Research Foundation of New 
Brunswick, N. J. 

30. A, Lawrence, SCIENCE, 98: 413, 1943. 

4 Idem, SCIENCE, 99: 15, 1944. , 

5 A. R. Stanley, ScrENcE, 99: 59, 1944. 


6©. J. Cavallito and J. H. Bailey, Screncz, 100: 390, 
1944. 
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squama. The best description of this condition y,,jmmm\ble t 
be to call it a quadripartite parapod with one leg gimmere USE 
palpus and two lobes in between. It ought jy | 
added that the halteres are always normal, but that Aamer 


many individuals femur or tibia in one or two jm) 
show abnormalities. | 
These facts demand a discussion from the stayjimmmits, 10 
point of comparative morphology. I can not see ajmmnd thet 


way out of the following conclusions (which wi) imma! 
analyzed in detail and with discussion of former yjagqmmmoculat' 
in a forthcoming paper) except by claiming that yg} “ 
looks like a three-jointed leg, in the best cases @igmpixture 
about two thirds size of the normal leg without targjmmyed fc 
is no real leg: The insect wing is a dorsal homolmmt cul 
to a ventral leg, bth primarily consisting of 
femur and tibia exactly as in Snodgrass’s picture quelli 
an ancestral leg. As functional dorsal legs are an iggmme the 
possibility the origin of the wings must go back dm lle P 
the dorsal parapodium (notopod) of polychetes. Time ster 
quadripartite condition of the wing must be derivagmmnd 4 
from a similar condition in a parapod. It is possibile tec 
that thus the squama parallels an exopodit, while tijmmest for 
basal part of the costa remains the leg or endopoiifm™ Pe ‘ 
The general phylogeny of arthropods will have to | 
revised if our interpretation of the new facts 
correct. 
RicHarp B. 
UNIVERSITY OF CALIFORNIA, red 

BERKELEY 


in the sterility test. Recently, Cavallito and Baile 
published a note dealing with the inactivation ™ | 
penicillin and antibiotics by cysteine and 
lated compounds. Harper,’ Ungar® and 
MeQuarrie and Perlstein® have described penicillins 
preparations from different bacteria, and the last " 
mentioned workers have stressed the need for a peti nicl 
cillin-inactivator which can be sterilized ‘and stand 
ardized easily. 

In our laboratories, the following compounds hav 
been tested for their ability to interfere with the anliguey™ll 
biotie activity of penicillin: cysteine, cystine, glutigme™ting 
thione, methionine, taurine, thiosalieylie acid, thi 
urea, sodium thioglycollate and dithiodiglycol. ‘The 
compounds were dissolved in NaOH-KH,PO, 
solution or water, adjusted to a pH of from 7)" 
7.5 and sterilized by filtration through Swinney | hlogly 
Seitz filters. A concentration of 2 per cent. 
employed in each case where the compound Wa 


7G J Harper, Lancet, II: 569, 1943. ere a 
8 J. Ungar, Nature, 154: 236, 1944. | 
9A. J. Liebmann, E. B. MeQuarrie and D. Perlste” 

Science, 100: 527, 1944. 
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juble to that extent; otherwise, saturated solutions 
ye used. In the ease of cystine, a 2 per cent. sus- 
gsion of erystals was sterilized in the autoclave 
jer than by filtration. Hach solution (or suspen- 
n) was tested by mixing 2.0 ml with 1.0 ml of 
rile penicillin solution containing 200 Oxford 
pits, incubating for one hour at room temperature 
j then transferring the mixture to 20 ml of thio- 
BeMycollate broth. The thioglycollate broth tubes were 
culated with Staphylococcus aureus and incubated 
37° C, Experiments were also conducted in which 
bictures of these compounds and penicillin were as- 
ved for antibacterial activity after different periods 
F incubation. The fact that cysteine was the only 
went found to exert an appreciable effect upon 
nicillin activity indicates a high degree of specificity 
» the reaction between these two substances. 

The possible usefulness of such a reaction in testing 
y sterility of penicillin samples became apparent 
nd a method for this purpose has been developed. 
he technique is essentially the same as the sterility 
st for penicillin employing Clarase, except that a 
pr cent. solution of cysteine-HCl is substituted 
t the 4 per cent. solution of Clarase and a small 
nount of sterile peptone is added to the mixture 
br its protective effect on some organisms. In prac- 
w,a 2 per cent. solution of cysteine-HCl is pre- 
wed in NaOQH-KH,PO, buffer at pH 7.5. The 
uction is readjusted to this pH level by the addi- 
on of the necessary amount of 10 per cent. NaOH. 
his cysteine solution is placed in 15 mm Pyrex test 
bes in 10 to 15 ml amounts and sterilized by auto- 
living for 10 minutes at 15 pounds of additicnal 
~am pressure. A 5 per cent. aqueous solution of 
eptone is also sterilized in the autoclave. The peni- 
in sample is dissolved in sterile water so that 1 ml 
tains 5,000 Oxford units. A 2.0 ml volume of the 
bled cysteine solution is mixed with 1 ml of the 
micillin solution in a sterile tube and 0.15 ml of the 
lerile 5 per cent. peptone is added. This mixture is 
owed to remain for 30 minutes at room temperature 
ud then transferred aseptically to 20 ml of fluid thio- 
lyeollate medium (thioglycollate medium made ac- 
ming to J. H. Brewer). The latter is incubated at 
 C for 7 days. 

This method has been tested for its efficacy by 
boculating the reaction mixture or the penicillin 
ith organisms which are capable of growing in the 
lioglycollate medium. In such experiments we have 
eceeded in obtaining positive cultures when as few 
'35 Staphylococcus aureus cells, 15 Bacillus subtilis 
bores or 15 to 25 spores of Clostridium sporogenes 
tre added. The numbers of viable cells in the in- 


tila were determined by plate or deep agar tube 
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The effect of the pH of the cysteine solution on 
penicillin inactivation and on the survival of test 
organisms was studied between pH 6.5 and 8.0. In 
experiments with H-ion concentrations between pH 
7.0 and 8.0, growth of test organisms appeared some- 
what earlier than in those in which the reaction had 
been adjusted to between pH 6.0 and 7.0. 

We have found that sterile cysteine solutions re- 


tained their activity with respect to the above test 
“for more than one week when stored in Pyrex tubes 


at room temperature. However, it is considered a 
good policy to use solutions not over three or four 
days old. The capacity of cysteine solutions to in- 
activate penicillin was also studied by the above pro- 
cedure, and these results indicated that 2.0 ml of 2 
per cent. cysteine was sufficient to neutralize the anti- 
bacterial activity of at least 15,000 Oxford units of 
penicillin in 30 minutes. 

This test has been applied, together with the Clarase 
sterility test, to at least 10 different samples of peni- 
cillin with comparable results in all eases. These 
samples were presumably mixtures of the F and G 
types of penicillin. In addition to these, a sample 
containing a large pereentage of penicillin X has 
been tested and found to be inactivated. 

Attempts to simplify the above sterility test by in- 
corporating the cysteine-HC]l directly in different test 
media (both with and without sodium thioglycollate) 
have not been successful. 


SUMMARY 


The proposed sterility test for penicillin, which em- 
ploys eysteine (in the form of its hydrochloride) 
rather than Clarase, has proven to be satisfactory in 
our laboratories. The use of cysteine is advan- 
tageous because it is a compound of known structure 
and is readily available at relatively small cost. Suit- 
able samples of Clarase or bacterial penicillinases 
are not as reproducible and the latter require much 
time and effort in their preparation. Furthermore, 
cysteine solutions do not require filtration but may be 
sterilized by heat in the autoclave. 


ADDENDUM 


After the above article had been accepted for pub- 
lication, a paper which dealt with the same subject 
appeared (R. J. Hickey, Science, 101, pp. 232-234, 
March 2, 1945). Our findings are in complete agree- 
ment with his except for the fact that we were unable 
to obtain growth of Staphylococcus aureus from peni- 
cillin solutions when the cysteine-HCl was incorpo- 
rated in the thioglycollate broth. Re-examination of 
this point has indicated that, while the small inoeula 
which we had customarily employed failed to develop 
in the eysteine-thioglycollate medium, larger inocula 
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resulted in positive cultures. The inoculum used by 
Hickey is not described. We feel that the apparent 
discrepancy between his results and ours may be due 
to the numbers of organisms employed. 


Rosert D. Muir 
GEORGE VALLEY 
PENICILLIN DIVISION, 
CHEPLIN LABORATORIES, INC., 
SYRACUSE, N. Y. 


A SIMPLE DEVICE FOR THE ADDITION OR 
REMOVAL OF SOLUTIONS OR GASES 
TO A CLOSED SYSTEM 

THE aseptic removal of samples of gas or media 
from a closed bacteriological system has been simply 
and effectively accomplished using sleeve-type, soft 
rubber stoppers, such as those used to cover serum 
bottles. This device, deseribed below, also provides 
for the aseptic introduction of nutrients, buffers or 
other materials without opening the system or other- 
wise interrupting the experiment. 


¢Oum? — — 


—— 15 


SLEEVE-TYPE 
RUBBER STOPPER 


ww 


TAPERED 
GLASS TUBING 


Fig. 1 


A sleeve-type, soft rubber stopper measuring 5 mm 
at the base (see diagram) is inserted in a glass tubing of 
5 mm inside diameter or slightly smaller. This tubing 
is pressed into a hole in the rubber stopper or closure 
for the bacteriological system. It is usually advisable 
to taper the tube for a better fit (see diagram). The 
media or gas may be removed by inserting a hypo- 
dermie needle (20 gauge, 14 inch length), attached to 
a syringe or sampling device, through the sleeve-type 
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rubber stopper. Several precautions are 
The stopper itself should be selected with cay 
insure sufficient thickness to the top wall so ag to « 
the exchange of gases to a minimum and in orde, 
provide for adequate re-sealing if frequent puretud 
are necessary. The glass tube and sleeve-type stoppa 
should be fitted with care to avoid leakage at ,; 
joint. The glass tubing should be cut off flush yi 


the bottom of the closure stopper since complete sal 
moval of all gas bubbles would become impossible, Po 


The author has found such a sampling device , 
indispensable value in the study of gas-produciy Reee 
organisms of certain marine bottom deposits, TMM scient 
gases formed in the culture system are collected ; The 
rectly in the Orsat gas analyzer with a hypoderj Fou 
needle attached by a short rubber tubing to the inl 
stopeock of the apparatus. Hydrogen-ion concentr; 
tion or oxidation-reduction intensity changes can | ““F 
followed at any desired interval by use of a ster Did 
Luer-type syringe and hypodermic needle for the with te 
drawal of suitable aliquots. In a similar manne Dk. 


samples are collected for other chemical analyses, fim '"/ 
population estimations or for the transfer of culture _ 
JOSEPHINE BECKWITH SzEyn Psy 

ScripPs INSTITUTION OF OCEANOGRAPHY Repor 
OF THE UNIVERSITY OF CALIFORNIA, Ov 
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RAPID STAINING METHOD FOR RELAPSE 
ING FEVER SPIROCHETES Lit 

Ca 


In the coarse of certain experiments the modifica 
tion ef tic stain described by Medalia, Kahan Ar 
and Siagec* was used. These authors have report DE 
its use in malaria smears, differential blood counts ag —— 
smears of other cell-containing body fluids. We hav 
found the stain to produce results in spirochete it 
fected blood comparable to those obtained by th 
conventional methods employing the Wright ° 
Giemsa stains. 

To stain the spirochetes, thick films prepared a 


dried in the usual manner are laked in distilled wate % 
or 2 per cent. acetic acid and stained in essential ™ 
the same manner as described by Medalia et al. Th ome 
spirochetes stain a deep purple. Actual staining ti thes 
is 10 to 15 seconds (compared to the 30 minutes be 
quired by the more popular Giemsa technique). ! nt 
rapid method has been used successfully by the autho “ 
in both animal and human infections of relapsil oh 
fever. of 
Pro. Cuartes L. WIsseMAN, JP. 

ARMY SPECIALIZED TRAINING Unir No, 1809, We 
SOUTHWESTERN MEDICAL COLLEGE, me 


DALLAS, TEXAS 
1Leon 8. Medalia, Jack R. Kahaner and Arnold 


Singer, Amer. Jour. Clin. Path., Tech. Sect., 8(4): 66 - 
1944, 194 
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